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ROM a consideration of the blood changes in eclampsia, as recently 

reported by Stander and Radelet,’ it became apparent that one may 
produce similar changes in animals by the use of anesthesia. The out- 
standing changes in the blood of an eclamptic woman are: a hypergly- 
cemia, a high urie acid, an increased lacti¢e acid, a low CO,-combining 
power, and often an elevated inorganic phosphorus. The changes pro- 
duced in the blood sugar,? the CO,-combining power,® and the lactic 
acid? under certain of the general anestheties, suggested a similarity 
in the blood changes in these two conditions, 


METILODS 


All determinations were made on dogs that had been starved for 18 hours pre- 
ceding the experiment. In every instance an initial blood specimen was obtained, 
usually from the saphenous vein, at about nine o’clock on the morning of the 
experiment. Subsequent blood samples were taken at different intervals as indic- 
ated in the various protocols and tables. An endeavor was made to use only dogs 
that were evidently quite healthy and normal and that had not been subjected 
to previous experimental work. 

The blood constituents studied were the nonprotein nitrogen, urea nitrogen, 
sugar, uric acid, lactic acid, inorganic phosphorus, and carbon dioxide combining 
power. Sodium oxalate having been used as an anticoagulant, a Folin-Wu filtrate 
was made within half an hour after the blood was drawn. <A sugar determination 
was immediately made on a portion of this filtrate by the method of Benedict’, 
While another portion was being treated with CuSO, and Ca(OH), in preparation 
for the lactic acid determination, which was carried out according to the pro- 
cedure of Clausen®, sulphuric acid being used for the formation of acetaldehyde 
from lactie acid. The remaining portion of the Folin-Wu filtrate was then analyzed 
for nonprotein nitrogen and urie acid by the methods of Folin?. The urea nitrogen 
was determined by the Van Slyke-Cullen modification of the Marshall method® and 


Norte: The Editor accepts no responsibility for the views and statements of 
authors as published in their ‘‘Original Communications.’’ 
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the CO,combining power according to the technic of Van Slyke9, Inorganie 
phosphorus determinations were made by the colorimetric method according to 
the modifications of Briggs’®. All values are expressed in mg. per 100 ee, of 
blood, except the CO,-combining power, which is written in volumes per cent, 


Normally, there is no, or exceedingly little, uric acid in the ecirey. 
lating blood of the dog. By diluting the standard solution it has 
been possible to obtain a comparison with the color produced in the 
blood filtrate of the normal dog. It must be pointed out, therefore, 
that the urie acid figures reported for dogs may not be absolute but they 
are of distinet value when employed for a comparison under different 
conditions. These criticisms do not apply to the urie acid values 
reported for the human. 


PART I. ANESTHESIA 


Ether.—Ether was administered by inhalation to six dogs. The blood changes 
were almost identical in the six animals, and Table I shows the typical variations, 
studied over a period of two hours. The following protocol demonstrates the effect 
of about half an hour’s deep ether anesthesia. 


TABLE I 
ETHER 
TIME PROCEDURE CO, | SUGAR URIC ACID. LACTIC ACID N.P.N. PHOSPHORUS 
9.45 A.M. Blood specimen. 
Ether started. | 59.7 | 125 0.5 14.5 52.2 3.0 
10.48 A.M. Ether stopped 
Blood specimen.| 51.2 | 187 0.6 14.5 52.2 33 
11.01 A.M. Blood specimen.) 46.3 167 0.7 19.3 45.6 3.3 
11.16 A.M. Blood specimen, 59.3 167 0.6 19.3 46 3.3 
11.46 A.M. Blood specimen) 49.5 167 0.6 16.9 46 ae 
12.46 A.M. Blood specimen 58.8 167 0.5 15.7 | 46 3.0 


Dog No. 6.—Male, weight 25 kg., 4/15/25; 9:50 a.m. First blood sample taken; 
9:55 a.M. Ether started; 10:20 a.m. Deep anesthesia attained; 10:55 a.M. Second 
blood sample taken, while animal was still under deep anesthesia. 


ANALYSES OF THE TWO BLOOD SPECIMENS 


Before Ether Under Ether 
co, 63.1 41.2 
Sugar 125 222 
Urie Acid 0.9 1.2 
Lactie Acid 14.5 18.1 
Phosphorus 3.1 3.8 


In the ether experiments an attempt was made to induce varying degrees of 
anesthesia in the different dogs, in order to see whether any parallelism between 
the depth of anesthesia and the blood changes could be established, and also to 
observe to what extent asphyxia may play a part in the production of these blood 
changes. The results show a relationship between the depth of anesthesia and 
the blood changes produced, while they also indicate that asphyxia may play an 
important part in very deep ether anesthesia, but certainly not in light anesthesia. 
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Chloroform.—Chloroform was administered to five dogs. The changes produced 
in the blood constituents are shown in the following protocol as well as in Table 
II, where the studies are over a period of two hours after the anesthetie was 
stopped. 

TABLE IT 
CHLOROFORM 


| | uric | LACTIC | 
TIME PROCEDURE CO, | SUGAR |N.P.N.| BUN. |! 


| | ACID ACID * | PILORUS 

"10.20 A.M. | Bloed specimen | | | | | 
|CHC', started. | 59.5 18 0.5 8.4 | 47.9 | 15.3 3.0 

11.00 A.M. | CIIC', stopped. | | | | 
Blood speeimen.| 56.7 | 182.) 0.6 | 10.8 | 518 | 181 | 3.5 
11.15 A.M.) Bloed speeimen | 51.9) 220 | 0.8 14.5 46.0 | 19.1 3.0 
11.30 A.M. Blood speeimen | 51.9 210 | O.8 iss 45.0 | 15.8 | se 
1209 N. Bloed speeimen | 55.7 200 0.6 13.3 45.0 | 106 | 3.1 
1.00 P.M. Blocd speeimen. | 55.7 182 0.5 12.1 45.6 | 120 | 38 


Dog No. 12.—Female, weight 11 kg., 4/22/26; 10:10 a.m. First blood specimen 
taken 10:20 A.M. Chloroform = started; 10:35 A.M. Deep anesthesia; 11:05 A.M. 
Chloroform stepped; 11:20 A.M. Second blood specimen taken. 


ANALYSES OF THE TWO BLOOD SPECIMENS 


Before Chloroform After Chloroform 
co, 53.3 49.4 
Sugar 154 213 
Urie Aeid 0.9 
Lactie Acid 8.5 18.1 
Phosphorus 2.0 2.5 
Fy 37.9 


In two dogs death was produced by chloroform, and the blood changes noted 
were quite similar to, although far more striking than those given in the above 
protocol. 


Nitrous Oride.—The effect of nitrous oxide was studied in two dogs. The 
first dog died within forty minutes after the anesthesia was started, while in the 
second animal, there was a chance to observe the blood changes over a period of 
about three hours. The following protocol and Table IIL record the changes 
noted. 


TABLE III 


Nitrous OXIDE 


TIME PROCEDURE CO, |SUGAR URIC ACID LACTIC ACID N. P.N. PHOSPHORUS 


~ 9.20 A.M Blood specimen | 
\N,O started. 56.0 | 121 | 


re) 
t 


9.40 A.M. N.O stopped. | 

\Blood specimen | 41.9 189 0.5 15.7 33.9 | 2.5 
9.55 A.M.|Blood specimen) 43.8 182 0.7 31.4 38.7 2.5 
10.10 A.M. [Blood specimen., 47.5 200 0.5 31.4 375 | 2.8 
10.50 A.M. |Blood specimen.) 52.2 | 200 0.5 14.5 34.1 | 2.8 
11.50 A.M. Blood specimen) 52.2 | 189 0.5 13.3 31.6 | 3.2 


Dog No. 10.—Female, weight 10 kg., 4/20/26; 9:30 A.M. First blood specimen 
taken; 9:45 A.M. Nitrous oxide started. Deep anesthesia almost immediately; 
10:20 a.m. Second blood specimen taken, just before death; 10:21 a.M. death, 
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ANALYSES OF THE TWO BLOOD SPECIMENS 


Before N.O After N,O 
co, 51.9 41.9 
Sugar 145 299 
Urie Acid 0.6 1.0 
Lactie Acid 9.6 Sia 
Phosphorus 2.3 5.0 


It is my opinion that there was a certain amount of asphyxia just before death, 
and thus the changes recorded in Table IIL represent perhaps more accurately the 
effect of nitrous oxide. 

Ethylene—tThe following protocol is that of a dog to which ethylene gas was 
administered by two trained anesthetists from this hospital. 


Dog No, 23.—Male, weight 14 ke., 5/7/26; 10:00 a.m. First blood specimen 
taken; 10:40 A.M. Ethylene anesthesia started; 11:40 A.M. Second blood specimen 
taken after twenty minutes of deep anesthesia. 


ANALYSES OF THE TWO BLOOD SPECIMENS 


Before CH, After 

CO, 54.2 51.6 
Sugar 98 125 

Urie Acid 0.6 O.S 
Lactie Acid 17.5 27.7 
Phosphorus ay 2.5 
52.4 39.2 
Urea Nitrogen 19.6 19.6 


From the above protocols and tables, it will be seen that all four 
general anesthetics used produced about the same changes inthe 


blood chemistry of the dog. These changes may be stated as follows: 


(a) A lowering of the CO,-combining power. 
(b) A hyperglycemia. 

(c) An increase in laetie acid. 

(d) A slight increase in urie acid. 

(e) slight increase in inorganie phosphorus, 
(f) No or very little disturbance in the 


nonprotein and urea nitrogen. 


Anoremia.—In the experiments with general anesthesia, it became apparent 
that often one had to deal with varying degrees of asphyxia. For comparison, 
I, therefore, subjected a dog to breathing an atmosphere containing 7 per cent 
oxygen. This was done by taking three Douglas bags, filling two with nitrogen 
and one with room air. The three bags were connected with one another, forming 
one large reservoir, with an oxygen content of about 7 per cent. A tight fitting 
mask, as previously described11 was placed over the muzzle of the dog and con- 
nected by means of a Louven valve to the reservoir in such a manner that the 
dog inspired air containing 7 per cent oxygen. The animal was subjected to this 
type of breathing for half an hour, and the following blood changes were noted: 
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Before breathing 7% Oz After breathing 7% Oz 


COz 51.9 40.4 
Sugar 125 35 

Urie Acid 0.6 0.8 
Lactie Acid 15.0 54.9 
Phosphorus 1.5 1.6 
WN. 38.7 34.1 
Urea Nitrogen 5.8 16.4 


As will be seen from these figures, the changes produced are almost identical 
with those recorded above for the general anesthesias. At this point it beeame 
necessary to know to what extent lack of oxygen or anoxemia may be a faetor in 
producing those profound blood changes seen under general anesthesia. It seemed 
plausible that one could eliminate the factor of asphyxia, or at least limit it to 
a minimum by administering the anesthetic per reefum and in amounts as 
not to interfere with the rate and depth of respiration. To two dogs ether was 
given per rectum according to the technic of Gwathmey!2, Both animals showed 
the typical anesthesia blood changes and the following protocol represents a very 
light Gwathmey ether anesthesia, 

Dog No, 28.—Female, weight 16 kg., 5/18/26; 9:00 A.M. First blood specimen 
taken; 9:10 A.M. Mixture of 65 per cent ether and 35 per cent olive oil introduced 


into rectum. Amount used about 9 «ec. per kilogram. A light anesthesia produced. 
10:10 AM. Second blood specimen taken. 


ANALYSES OF BLOOD SPECIMENS 


Before Gwathmey After Gwathmey 

CO, 49.4 44.8 
Sugar 9] 189 

Urie Acid 0.9 0.9 
Lactie Acid 15.1 18.7 
Phosphorus 
45.6 45.6 
Urea Nitrogen 18.0 18.5 


In neither dog was there an accumulation of urie acid in the blood, although 
hoth showed a lowered CO,-combining power, 2 hyperglycemia and an increased lactie 
acid under Gwathmey anesthesia. It is interesting to note that in both dogs the 
inorganie phosphorus changed definitely but in opposite directions; in the first 
animal the anesthesia produced a marked elevation in the phosphorus, while in the 
second, a lowering took place. The nonprotein nitrogen and urea nitrogen were 
not affected, 

Iypnotics.—As indicated above, general anestheties,—ether, chloroform, nitrous 
oxide and ethylene—all produce similar changes in the blood chemistry of the dog; 
the changes from ether being the most marked and those from ethylene the slight- 
est. A hyperglyeemia, a lowering of the carbon-dioxide combining power, an in- 
creased lactic acid content and a tendency towards urie acid accumulation, and 
elevated inorganic phosphorus values are the typical changes observed. It next 
became necessary to see what, if any, variations in the blood chemistry follow the 


use of hypnotics, and for this purpose I used morphine, chloral, chloralose, urethane, 
paraldehyde, veronal, and amytal. In this part of the work an attempt was made 
to give such doses of these hypnotics as would produce satisfactory anesthesia 
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without killing the animal, as recommended in Sollman’s ‘‘Manual of Pharma- 


cology.’? The procedure of obtaining blood specimens was the same as used for 
the general anesthetics. 

In Table 1V are given the results of analyses on blood specimens 
obtained before and after the administration of each of the eight 
hypnotics above mentioned. Three experiments were performed with 
morphine, two with amytal or isoamylethyl barbiturie acid, and one 
with each of the other drugs; the latter evidently need corroboration, 
The outstanding finding is the hyperglycemia produced by all these 
hypnotics, except in the case of amytal, where the blood-sugar change 
is less than 10 mg. per ¢.c. of blood. With chloral and chloretone the 


TABLE IV 


URIC | LACTIC PILOS 
DRUG SAMPLE co, SUGAR 
ACID ACID PHORUS 
Morphi Before 108 0.8 29 4) 18.7 5 
—— After 70.0 167 0.8 11.5 40.5 18.7 17 
Before 2.6 33 0.6 $3.3 
Chloral After 532) 19 | 06 30.9 24 
Chloretone After 8.5 115 0.7 23.4 245 
Before 59.3 103 0.5 53.6 
Chloralose After 52.6 OD 
sefore 304 106 0.5 
Urethane After 51.3 ps2 0.6 1() 93 
Before 62.6 110 23 
Paraldehyde After 15.8 169 0.6 30.7 1.9 
Ver Before 118 0.6 
— After 52.2 141 0.7 25.9 25 
a Before 55.1 107 05 11.5 5.2 | 192 25 
After 60.0 115 05 18.3 7.0 20.1 2.8 


elevation in blood sugar is also very slight, while with the other 
soporifies the increase in blood sugar is marked. There is a tendeney 
for the CO,-combining power to be lowered, although we notice a 
definite rise with morphine, as well as a slight rise with urethane and 
amytal. To what extent loss of hydrochloric acid through vomiting 
may play a part in the produetion of this change in the direction of 
an alkalosis, is not clear. Ilowever, in one experiment wiih morphine, 
there was no vomiting, vet the CO, slightly increased. The other blood 
constituents showed only insignificant changes. 


PART II. ANILYDREMIA 


The work of Volhard and his associates’? on hypertension and 
higher protein-split products as well as that of Hashimoto," 
bauer’ and others on histamine sugevesied the study of the blood con- 


stituents under ceriain of these intoxieants. Witte’s peptone, hista- 


mine, and histamine-free albumose were used in these experiments. 
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The variations observed are recorded in Table V, and are strikingly 
<milar with the three substances used. There is an increase to al- 
most the same extent in sugar, urie acid, lactic acid, inorganie phos- 
phorus and nonprotein nitrogen, and a nearly identical percentage 
decrease in CO,-combining power in all three experiments. 

It seems fairly evident that the picture resulting from any one of 
these three substances is partially that of blood concentration; in 
other words, that the moisiure content of the blood is lowered. 
Hashimoto! obtained an inerease of solids in the blood stream of 
from 6 to 17 per cent in acute histamine intoxication. In a healthy 
dog weighing 12 kg., I injected intravenously 50 mg. of histamine 
and found that the moisture of the whole blood fell from 82.5 per 
cent to 80.0 per cent within fifteen minutes. The blood moisture was 
determined by the technie deseribed by Stander and Tyler."° Dale 
and Laidlaw!’ showed that the increased concentration of the blood 


TABLE V 
OG NO. 17 

NO. 18 pog No. 19 
HISTAMINE 

PEPTONE ALBUMOSE ‘*A 

BLOOD (30 MG. INTRAVE- 
ONSTITUENTS (0.0 GM. PER KG, XUUSLY IN 1:1000 (1.0 GM. PER KG. 

SOLUTION ) 

sofore After sefore After Before After 
CO, 29.6 DAD | 00.2 27.1 

Suear 9S 17-4 So 182 | 103 | 137 
Urie Acid 0.8 0.7 10 (06 1.0 
Lactie Acid 18.11 19.3 36.2 24.2 91.7 
Phosphorus 1.4 25 1.5 
N.. 55.9 95.6 $1.7 54.6 36.1 64.6 


in histamine shoek is net due simply to dehydration of the blood, but 
to actual loss of plasma resulting from eapillary dilatation. The 
work of Iashimoto suggests that there are various factors causing 
the increase in nonprotein nitrogen in the blood in aeute histamine 
poisoning. A lowered exeretion of nitrogenous substances in the urine 
as Well as increased protein destruction may be among the causative 
factors. The significance of the blood changes produced with pep- 
tone, histamine, and histamine-free albumose will be discussed after 
the pathologie lesions following their use have been deseribed. 


PART Ill. PATITOLOGY 


Most of the animals were saerificed shortly after the experiment in 
order to study the tissues miecroseopieally. We found that the quiek- 
est and easiest method of killing the dog was a stab through the 


heart, the animal dying within half a minute. All tissues were im- 
mediately placed in 10 per cent formalin and put through the usual 
histologic procedures. In some instances, it became necessary to make 
fat-stain preparations. 
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The following histologie description of the tissues studied is taken 
from the notes of Dr. J. W. Williams, who was kind enough to exam- 
ine the sections for me. In most instances we studied the liver, kid- 
neys, heart muscle, pancreas, spleen, adrenals and lunes, but in the 
following description we give only the abnormal findings. 

Ether.—Ether was administered to one dog for half an hour, and the animal 
was killed three hours later. The liver showed slight fatty degeneration, extending 
throughout the entire lobule, but there was no neerosis of liver cells. The kidney 
showed very moderate degenerative changes in the cells of the convoluted tubules. 

Chloroform.—The effect of chloroform was studied in three dogs, and all showed 
the typical liver lesions. 

Nitrous Oxide.—In two dogs, following the administration of nitrous oxide, there 


were moderate degenerative changes in the center of the lobule. These changes 


Fig. 1.—Section showing lobular changes in liver after nitrous oxide (x365). 
are shown in Fig. 1. 


Fat stains were positive in the one and negative in the 
other dog. 


Ethylene.—The effect of ethylene was observed in one dog. The liver eells 
showed slight degenerative changes throughout the lobule except at its periphery. 
Sudan IIT stain was positive. The kidney sections were normal. 

Gwathmey Ancsthesia—To one dog ether was administered per rectum, as de- 
seribed above. The liver and kidneys revealed nothing abnormal. A Sudan stain 
for fat was negative for both the liver and the kidney. 

Histamine—We studied two dogs with acute and two with chronie histamine 
poisoning. All four animals showed marked degenerative changes in the liver and 
kidney. Except for a few cells at the periphery of the liver lobule, all of the 
cells showed marked changes. The protoplasm presented a honeycomb structure 
with a thin unchanged margin. The nuclei in general were well preserved, though 
in a certain number of cells they were lacking. The degenerative changes in the 
kidney were restricted to the convoluted tubules. Fat stains showed discrete rounded 
deposits of fat in all parts of the liver lobule, as well as in the convoluted tubules 
of the kidney. Fig. 2 demonstrates the changes in the liver. 
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Peptone.—One dog with acute and one with chronie peptone poisoning were 
studied. Both showed marked changes in the central portion of the liver lobule, 
not unlike those observed with histamine. There were also degenerative changes 
in the kidney tubules. Fig. 3 demonstrates the changes in the liver. 

Albumose.—Two dogs received albumose injections, which produced marked 
changes throughout the liver lobule quite similar to those following histamine or 


Fig. 3.—Liver changes after chronic peptone poisoning (x330). 


peptone. The kidney changes were also very marked and of a destructive char- 
acter restricted to the convoluted tubules. 

Magnesium sulphate—Two dogs, following magnesium sulphate injections, had 
marked fatty changes in the liver, as shown in Fig. 4. This section also shows 
numerous dilated capillaries and ‘many spaces filled with blood. There were no, 
or only slight changes in the kidneys. 

Morphine—The effeet of morphine was studied in one dog. Praetieally no 
changes were observed either in the liver or the kidney. 
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' Fig. 2.—Liver changes after chronic histamine poisoning (x400). 
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Fig. 5—Changes in liver from anoxemin. (x150). 


Chloretone.—One dog under chloretone showed no changes in the liver or the 
kidney. 

Chloral—One dog showed marked congestion of the liver, although a fat stain 
was negative. 

Veronal, Urethane, and Paraldchyde.—Each of these substances produced marked 
generalized changes in the liver, whereas the kidney sections were quite normal. 


a 7 Fig. 4.—Fatty changes in liver after magnesium sulphate injections (x475). 
xg 
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Anoxemia.—The changes produced in the liver during the anoxemia experiment 
described above, are shown in Figs, 5, 6, 7 and 8. There were only slight changes 
in the kidney. Practically the entire liver lobule was involved. In the center, the 
cells presented a honeycomb appearance with a narrow peripheral margin of normal 


Fig. 6.—Anoxemia. Aren around central vein as shown in Fig. 5. (x800.) 


(ey 


Fig. 7.—Anoxemia. Area near portal space as shown in Fig. 5 (x800.) 


protoplasm. Many cells had lost their nuclei and appeared to be destroyed. At 
the periphery of the lobule a narrow margin of cells was better preserved, but 
still presented the same type of damage. 

While it has been known for years that the prolonged administra- 
tion of chloroform is oceasionally followed by death, when autopsy 
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shows that it is associated with profound lesions of the liver, it has 
not been realized that similar, but less extensive, changes occur after 
the administration of the other general anesthetics, namely, ether, 
nitrous oxide, and ethylene. Our investigations, which we admit are 
incomplete, show that marked fatty changes occur in the central por- 
tion of the liver lobule, or throughout its entire extent in dogs whieh 
have been anesthetized by these agents for so short a period as fifteen 
minutes, and that the changes are least pronounced when ethylene is 
employed. Moreover, it should be noted that degenerative changes 


Fig. 8.—Anoxemia. Area near periphery of lobule as shown in Fig. 5. (x900.) 


likewise occur in the epithelium of the convoluted tubules of the kid- 
ney, and were absent only when ethylene was used. 

We cannot assert that similar changes occur in human beings, but 
reasoning by analogy it is likely, and for that reason the histologie 
lesions reinforce the deduction drawn from the chemical study of the 
blood that greater caution should be exercised in the administration 
of general anesthesia, and particularly in eclampsia. 

It should be strongly emphasized that the lesions observed are in 
no way analogous to those characterizing eclampsia, nor do we make 
any ¢laim that they are directly responsible for the blood changes 
deseribed in this study. They are, however, the result of the anes- 
thetic, and it would in general appear inadvisable to employ any 
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agent in the treatment of eclampsia which we know will lead to still 
further injury of the already damaged liver and kidneys. 

It is of interest to note that in the single instance in which ether 
was administered per rectum by Gwathmey’s method, no lesions were 
observed, though it must be admitted that further observation is nee- 
essary before this can be accepted as the general rule. Moreover, it 
is important to note that the use of magnesium sulphate was associated 
with the deposition of fat in the liver in large droplets, as well as by 
slight injury to the kidneys. The former changes, however, were dis- 
tinetly loealized, but were in no way similar to the generalized 
changes following the use of general anesthesia, or of the various 
substances to be mentioned later. 

When histamine was administered in such large doses as to lead to 
death, the degenerative changes in the liver and kidney were slight; 
whereas, when it was administered in small doses for eight or ten 
days, marked degenerative lesions were produced. These involved 
the greater part of the lobule, and left free only a rim of cells about its 
periphery ; they closely resembled the changes sometimes observed in 
fatal eases of vomiting of pregnancy. That the change was in great 
part fatty was abundantly proved by preparations stained with 
Sudan Ill. Marked changes likewise occurred in the epithelium of 
the convoluted tubules of the kidney. Too much stress, however, 
cannot be laid upon the faet that the hepatic lesions bear no likeness 
to those observed in eclampsia. 

As one might suppose, @ priori, identical changes followed the use 
of peptone and albumose, 

It was a matter of surprise that in the anoxemia experiment the 
entire liver showed signs of marked change in the way of degenera- 
tion and necrosis of cells in all parts of the liver lobule, as well as 
minor changes in the convoluted tubules. As the tissue failed to stain 
with Sudan, it seems fair to assume that the change was not asso- 
ciated with the deposition of fat, and for that reason it must differ 
from those thus far described. Resnik and Keefer, in their anoxemia 
experiments, also produced anatomic changes in the liver, similar to 
those seen in chronie passive congestion.'’ The lesion following the 
use of the various hypnoties is of great importance, but as hypnoties 
were administered to only a single animal in each instance, it would 
be hazardous to attempt to draw binding conelusions as to their 
histologie action. 


Morphia and chloretone alone gave rise to no lesions; chloral ealled 
forth intense congestion, with no serious cellular injury; while 
veronal, urethrane and paraldehyde all gave rise to pronounced 
lesions in the liver and to very slight ones, or none at all, in the kid- 
ney. In the former, the changes were generalized, and frequently 
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led to the death of the cells, but they did not appear to be associated 
with the deposition of fat as was shown by the negative results with 
specific fat stains. 

PART IV. ECLAMPSIA 


The changes observed in the blood of eclamptie patients are shown 
in Table VI, which gives the averages for analyses made during the 
past year in this Clinic. A comparison between the findings for 
normal pregnancy at term and for eclampsia reveals the hypergly- 
cemia, the acidosis, and the increase in urie and lactie acids in the lat- 
ter condition. In order to bring out the marked similarity between 
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the blood changes in eclampsia and in general anesthesia, Fig. 9 has 
been constructed. The average values for six experiments with ether, 
five with chloroform, and two with nitrous oxide, as well as the fig- 
ures in Table VI, form the basis for this graph. 


TABLE VI 


ECLAMPSIA 

CONSTITUENT NORMAL PREGNANCY ECLAMPSIA 
W..P..N. 28.7 34.8 

B. U.N. 3.2 13.4 
Urie Acid 2S 6.3 
Sugar 98 155 
Lactie Acid 30 91 
Phosphorus 2.7 3.5 
co, 44.7 35.2 
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The obvious deduction from this similarity in the blood changes in 
eclampsia and in general anesthesia is that the condition of the ee- 
lamptie patient may be seriously aggravated by superimposing upon 
an already existing toxemia another due to general anesthesia. Fur- 
thermore, it seems quite logical to assume that the better results fol- 
lowing the conservative treatment of eclampsia as compared with 
-adieal treatment, such as accouchement forcé and cesarean section, 
are due not to the change in treatment but rather to the fact that 
fewer eclamptie women are subjected to anesthesia in the conserva- 
tive technie. 

Thalhimer™ introduced the use of insulin for combating postopera- 
tive acidosis as well as vomiting of pregnancy. This therapy has also 
been extended to inelude the acidosis of eclampsia*® in this hospital. 
I have conducted eight experiments with general anesthesia followed 
by insulin. The changes observed in all these experiments were sim- 
ilar, whether insulin followed the administration of ether, chloroform, 


TABLE VII 


ETIHER-INSULIN 


CONDITION | CO, |SUGAR| URIC ACID] LACTIC ACID | PHOSPHORUS| N. P.N. 
Normal | 63.1 | 125 | 05 | 14.5 3.1 55.0 
After 14 hour Ether | 412] 222] os | 18.1 3.8 56.0 
15 minutes after Insulin | 45.8 | 210 OT | 15.8 3. 54.0 
1% hour after Insulin 47.1 | 182 | 05 | 8.7 | 3, 54.6 
1 hour after Insulin 50.5 | 113 | 0.5 | 6.1 | 3.1 54.1 
2 hours after Insulin 52.0 48 0.5 6.0 3.0 | 54.7 
Remarks Ether was stopped after one-half hour and the dog re- 


ceived immediately 100 units of insulin, intravenously. 


or nitrous oxide. A typieal ether-insulin experiment is reported in 
Table VII, in which one sees that insulin not only relieves the acidosis 
and hyperglycemia, but has also a marked effect on the lactie acid 
content of the blood. This effeet of insulin is similar to that reported 
by Stander and Radelet! in the treatment of eclampsia. It must be 
emphasized, however, that where insulin is employed to treat the 
acidosis of eclampsia, one should have definite information regarding 
the blood sugar and earbon dioxide combining power, and should 
always give a protective dose of glucose amounting to approximately 
2 grams per unit of insulin, 

During the past year, magnesium sulphate has been advoeated for 
the treatment of eclampsia.*! For this reason it seemed necessary to 
study the effect of this substance on the blood constituents. Two dogs 
were accordingly given injections of MgSO,, and the results are re- 
ported in Table VIII. The only changes observed are a lowering of 
the CO,-combining power and a slight increase in the blood sugar. 
From the evidence so far adduced, and the histologic findings already 
referred to, the use of MgSO, in eclampsia seems dubious, and it ap- 
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TABLE VIII 


MAGNESIUM SULPHATE 


| DOG NO. 382 DOG NO. 33 
BLOOD 50 c.c. 50 PER CENT Mgso, 6 c.c. 50 PER CENT Mgso, 
CONSTITUENTS SUBCUTANEOUSLY INTRAVENOUSLY 
Before After Before | After 
co, 63.6 55.1 61.5 | 541 
Sugar 102 147 105 12 
Urie Acid 0.5 0.5 
Laetie Acid 30.1 41.8 23 | 14.4 
Phosphorus 2.5 2.5 2.5 | 2:5 
N.P.N. 40.6 40.6 50.0 51.1 


pears to me imperative that more experimental work should be done 
in order to determine the value of this substance in the treatment of 
eclampsia. 

Stroganoff*? advocates the use of morphine in treating eclampsia. 
In this connection, it is interesting to observe the blood changes pro- 
duced by morphine, as reported in Table IV. Morphia has a definite 
tendency to raise the CO,-combining power, and it may be due to 
this fact that the Stroganoff treatment is of value in the milder types 
of eclampsia. ILjort and Taylor?’ as well as Gauss"! also demonstrated 
an increase in alkali reserve with morphine. 


PART V. DISCUSSION 


Anesthesia and Eclampsia—We have noticed an acidosis and a 
hyperglycemia with the general anesthetics studied above. The effect 
of anesthesia on the acid-base balance of the blood has received a 
great deal of attention, and the experimental evidence at the present 
time strongly suggests that the same factors are not involved with 
each of the anestheties. Ether and chloroform produce a fall in Py 
and alkali reserve, leading to an uncompensated alkali deficit, which 
is probably not dependent on respiratory variations and which, ae- 
cording to Leake,* is not caused by formation of ketone bodies or lae- 
tic acid. Leake states that a ketosis may develop several hours later 
as a result of deranged carbohydrate metabolism, related perhaps to 
a depressing action of ether or chloroform on insulin secretion. In 
this connection it is well to call to mind the work of Ross and Davis, 
on the part played by the pancreas in the production of ether-hyper- 
glycemia, These investigators call particular attention to the influ- 
ence of adrenalin, of sympathetic nerve endings, and of pancreatic 
secretion on the stored glycogen. While adrenalin and the sympa- 
thetic nerve endings influence the liberation of dextrose from glyco- 
gen, the pancreatic secretion has an inhibitory effect, i.e., prevents 
the liberation of dextrose from glycogen. The experimental work of 
these authors leads them to the conclusion that ether reduces the 
activity of the pancreatic secretion, resulting in a hyperglycemia, and 
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that chloroform, while having this same effect, in addition does injury 
to the liver cells, which would result in not so great a hyperglycemia. 

On the other hand, there is evidence*’ suggesting that increase in 
blood or tissue acidity may produce a greater susceptibility toward 
a hyperglycemia. Koehler*® has shown that the ingestion or intra- 
venous injection of acids or acid-producing substances, resulting in a 
simple acidosis, has a marked effect on the fasting blood sugar of 
normal human beings. A hyperglycemia of 30 to 40 mg. per 100 ¢.e. 
of blood above the normal level follows a drop in Py, from 7.40 to 7.20. 
The author believes that the depressing effect of the acidosis upon 
the sugar metabolism may be related to ‘‘an acceleration of the inae- 
tivation of insulin by glucose due to inereased H-ion concentration, 
especially when there is an overproduction or mobilization of the 
latter.’ 
chloroform anesthesia may be dependent on the initial acidosis or on 


? 


In how far, then, the hyperglycemia following ether or 


its effect on the pancreatic secretion is as vet not quite clear. Mann? 
believes that the ether hyperglycemia depends wholly on the liver, as 
it does not occur when that organ is removed, and furthermore, that 
it depends chiefly on an intact portal circulation. He showed that 
ether also depresses the secretion of bile. 

The recent work of Ronzoni and her coworkers* indicates that the 
acidosis of ether anesthesia may in a large part be due to the aceumu- 
lation of lactic acid, rather than itself beine the cause of laetie acid 
production as stated by Anref and Cannan.** It is possible, then, that 
the accumulation of lactic acid, due, say, to asphyxia, may result in 
an acidosis which in turn may lead to a hyperglycemia. 

It seems well established that anesthesia with nitrous oxide cannot 
be produced unless we have a certain amount of anoxemia. The nor- 
mal arterial blood is over 92 per cent saturated with oxygen at ordi- 
nary oxygen tensions inspired, while, according to Greene,*> in nitrous 
oxide anesthesia, the arterial blood is less than 80 per cent saturated 
with oxygen. Anoxemia evidently then plays an important réle in 
the production of the acidosis and hyperglycemia of nitrous oxide 
anesthesia. It is probable that with ethylene gas we also have to 
contend with a certain degree of anoxic anoxemia, although more 
oxygen can be given with this gas than with nitrous oxide. 

Koehler, Brunquist, and Loevenhart*® produced a rapid unecompen- 
sated alkali deficit by means of anoxemia. Our figures on anoxemia 
show that the earbon dioxide combining power dropped over 10 vol- 
umes per cent within half an hour of deficient oxygen breathing. 
This acidosis was accompanied by a marked accumulation of lactie 
acid in the blood stream together with a profound hyperglycemia. 

Various theories have been advanced to explain the action of nar- 
coties. The asphyxial theory of Verworn,®® the lipoid theory of 
Meyer and Overton,*' the cohesive theory of Traube, and the colloid 
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chemical theories have received a great deal of attention. The lipoid 
and cohesive theories explain perhaps better the method of transpor. 
tation than the mode of action of these drugs. It is probable that jn 
general anesthesia we have to deal to a greater or lesser extent with 
a deoxygenating process. Greene*s suggests that ‘‘the high solubility 
of nitrous oxide gas in some way interferes with the availability of 
oxygen, but whether this etfeet may be attributed to a tissue differen- 
tial solubility, as in the ease of ether, is still under investigation.’’ Ty 
this connection, it may be well to note the effect of anesthesia on the 
lactic acid eontent of the blood. Our figures show a definite increase 
of blood lactie acid following the administration of anesthesia, and it 
is well established that deficient oxidation processes lead to an ae- 
cumulation of lactie acid in the blood.** 

It is interesting to observe that even with amytal, where we found 
only very slight changes in the blood sugar, recent work indicates that 
this substance has some effect on the metabolism of carbohydrates. 
Ilines, Boyd, and Leese®* showed that amytal anesthesia lessened the 
ability of an animal to handle glucose when injected by the continu- 
ous intravenous method. An animal so treated showed an inereased 
hyperglycemia and glycosuria, associated with a slight lowering of 
the Py, of the plasma. They conelude that it is not safe to assume that 
amytal is associated with no alteration of carbohydrate metabolism. 

The blood picture in eclampsia is so similar to that observed under 
anesthesia, that one wonders whether insufficient oxidation does not 
play a role in eclampsia. The idea seems quite plausible that any 
theory whieh tends to explain the causation of eclampsia should be 
linked up in some way or other with deficient oxidation. 


Anhydremia and Eclampsia—l\t should be stated at the outset that 
in eclampsia the blood is not more concentrated than in normal full- 
term pregnancy; on the contrary the work of Stander and Tyler’ on 
blood moisture showed that in eclampsia the percentage of water in 
the blood stream may be great enough to constitute a true hydremia. 

The above-recorded results obtained with peptone, albumose, and 
histamine indicate that these substances produce an anhydremia which 
in great part explains the blood changes observed. It must also be 
noted that these substances produce similar liver lesions, wholly dif- 
ferent, however, from the eclamptie liver lesion. The liver lesions 
observed under peptone, albumose, or histamine poisoning are very 
similar to those seen in fatal vomiting of pregnancy, but before one 
‘an assume a connection between any of these substances and vomit- 
ing of preenaney, it will be necessary to determine exactly what role 
starvation may play in the liver lesion of the latter condition, as well 
as to observe the effeet of these substanees when given in small 
amounts to animals throughout the course of pregnaney. It will, fur- 
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thermore, be necessary to study the blood in vomiting of pregnaney 
with particular reference to these substances. 

The blood pressure in eclampsia’! is decidedly elevated above the 
normal, whereas with peptone, albumose, and histamine,*” we observe 
a fall in blood pressure. Nevertheless, although eclampsia is asso- 
ciated with a high blood pressure, a tendency towards a hydremia 
and peripheral necrosis in the liver, while the three substanees under 
discussion produce a fall in blood pressure, an anhydremia and a 
characteristie liver-lesion which is not peripheral, we feel that from 
the work of Volhard and his associates’® it is imperative that further 
investigations on the higher proteim-split products should be earried 
on. We have, accordingly, started to analyze the blood of all pa- 
tients suffering from a toxemia of pregnancy for amino-acids before 
and after hydrolysis. Our figures are as yet too few to permit of any 
conclusions. 

Treatment of Eclampsia.—The chemieal and pathologie findings 
with anesthesia strongly indicate that the eclamptie patient should 
not be subjected to a general anesthesia. From the results reeorded 
in this paper it seems quite logical to assume that the reduction in 
maternal mortality in eclampsia incident to the change from radical to 
conservative treatment®® is due not to the change in procedure but 
rather to the fact that a much smaller proportion of patients received 
general anesthesia. 

Our chemical and pathologie findings further indieate that the use 
of magnesium sulphate to control the convulsions is not warranted. We 
feel, however, that further work along these lines is required before 
any sweeping statement can be made. 

In the case of morphine and chloral the evidence is of such a charae- 
ter that one may expect beneficial results from their use. Morphia 
apparently produces no liver lesions, and furthermore, has a definite 
tendeney to raise the carbon dioxide combining power of the blood; 
chloral, while it seems to give rise to congestion of the liver, does not 
lead to damage of its cells. 

The use of insulin with a protective dose of glucose in severe eases of 
eclampsia where the carbon dioxide combining power is 30 volumes 
per cent or lower, and where there is a hyperglycemia, seems quite 
justifiable from our clinical experience as well as from our experimental 
studies in animals on the effect of insulin on the various types of hyper- 
glycemia and acidosis. It must be emphasized, however, that as far 
as we know at present, the only good that insulin may do in such eases 
is to combat tie acidosis; and I feel convinced that certain patients 
might be saved from a fatal outeome if one could successfully carry 
them over the marked acidosis so often encountered in eclampsia. It is 
equally true that we sometimes have a type of eclampsia where acidosis 
is not a characteristic feature, and yet the patient may succumb. It is 
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thus clear that our treatment must remain empirical and tentative until 
we definitely know the cause of eclampsia. 

In connection with the acidosis and hyperglycemia of eclampsia, it js 
interesting to bear in mind the work of Mann and his associates on 
the physiology of the liver. The blood picture of eclampsia certainly 
reminds one of the changes produced by remoyal of the liver, especially 
when one considers the high uri¢ acid content of the blood together with 
the changes in blood sugar, lactic acid, and hydrogen-ion concentration, 
That glucose therapy may be of value in certain types of disturbed liver 
function seems quite rational. Mann suggests, for example, that glu- 
cose may be of value where the supply of glycogen in the liver is de- 
pleted, following the marked hyperglycemia of ether anesthesia. 

It follows logically that in certain of the toxemias of pregnaney asso- 
ciated with marked disturbance in liver function, as is evidenced by 
pathologic lesions in that organ, the use of glucose may be of value, and 
there is clinical evidence to show that this contention may be correct. 
Dunean and Harding,** Titus** and others have advocated the use of 
glucose in the vomiting of pregnancy. It should be stated that in this 
clinic we have tried the glucose, as well as the insulin and glucose 
therapy for pernicious vomiting of pregnancy, and that while each of 
these treatments is of decided value in certain patients, we nevertheless 
encounter others in whom all attempts at treatment seem futile. This 
is not to be wondered at when we consider how little is as yet known 
concerning the etiology of the condition. Here, just as in eclampsia, 
our treatment must remain empirical and tentative until the true cause 
of the disease is discovered. 

The results of our experimental work on general and local anesthesia 
lead to the conclusion that in certain of the severe types of eclampsia it 
may be advisable to end the pregnaney under local or spinal anesthesia, 
but as yet we have no clinical evidence in support of such a contention. 
In two control experiments on dogs, novocaine, or procaine, was in- 
jected subcutaneously in amounts greater than are ordinarily used in 
practice, and the blood chemistry studied. Twenty cubic centimeters of 
a 2 per cent solution of procaine were injected subcutaneously and 
produced no change in the blood constituents during a two hour period 
of observation in which samples of blood were withdrawn and analyzed 
at fifteen minute intervals. 

As an analysis of the results obtained in the conservative treatment 
of ante- and intrapartum eclampsia up to March 31, 1926,° shows that 
the mortality was 1.9 per cent in the mild cases according to Eden’s 
classification,’’ and 21 per cent in the severe cases, it appears that the 
treatment of the former by the Stroganoff technic" gives a very satis- 
factory result; while in the case of the severe type, improvement is 
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urgently demanded. For this reason, we have tentatively concluded to 
. 

continue to treat the former by the Stroganoff method but to ascertain 
what results will follow the prompt delivery of severe cases under spinal 
anesthesia. When, however, the patient seems to be in danger from a 
profound acidosis as evidenced by a fall of the CO,-combining power to 
30 volumes per cent or less, we shall continue to use insulin and glucose 
which our experience up to this time indicates is of value in combating 
that condition. 


CONCLUSIONS 


1. Ether, chloroform, nitrous oxide, and ethylene produce changes in 
the blood constituents very similar to those secn in eclampsia. 

2 These general anesthetics also produce pronounced liver lesions as 
well as less marked changes in the kidneys. 

3. The use of these general anesthetics in the treatment of eclampsia 
scems open to Gbjection. 

4. Blood studies on anoxemia and eclampsia suggest that in the latter 
condition deficient oxidation may play a part. 

5. Peptone, albumose, and histamine produce a blood pieture sug- 
gesting an anhydiremia. The evidence so far adduced, both chemical 
and pathologic, makes it improbable that any one of them is to be re- 
garded as an etiologic factor in the causation of eclampsia. 

6. Peptone, albumose, and histamine produce degenerative liver 
lesions similar to those associated with vomiting of pregnaney, but as 
yet we hesitate to assume that they play any etiologic role in its pro- 
duction. 


7. The fact that morphine raises the CO,-combining power of the 
blood and does not damage the liver, affords justification for continu- 
ing its use in the treatment of eclampsia. 

8. The chemical and pathologic findings with magnesium sulphate 
speak against its use in eclampsia; but further work is necessary before 
a definite conclusion can be reached. 

9. The use of glucose, as well as that of insulin and glucose, seems 
to be of value in certain cases of vomiting of pregnancy and eclampsia, 
but not in all. 

10. In our experience, a modified Stroganoff technic, has led to a 
marked reduction in the mortality in mild cases of eclampsia. 

11. The treatment of severe cases of eclampsia is not yet satisfactory 
and it is a question whether prompt delivery under spinal anesthesia 
may not give better results than we have heretofore obtained. 

I am indebted to Dr. J. Whitridge Willinms for his assistance in the histologic 
Part of this work, and T am also grateful to Drs. I. K. Marshall, Jr., and EK, M. K. 
Geiling for their many helpful suggestions. The credit for most of the lactic acid 


determinations belongs to Dr. A. H. Roderet to whom I am also grateful for assistance 
in many of the experiments. 
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HEMOSTASIS IN VAGINAL HYSTERECTOMY FOR 
PROCIDENTIA®* 


By Aurrep Baker SpaupinG, M.D., San Francisco, CAuir. 
(From the Department of Obstetrics and Gynecology, Stanford University, 
School of Medicine) 


HE female pelvic organs may reasonably be expected to be com- 

plicated at times by various pathologie conditions which modify 
somewhat the indications and the usual technic for vaginal hysteree- 
tomy. One of these is a relaxation of the pelvic fascia which permits 
the uterus to descend and is usually associated with reetoeele and 
cystocele. Histologic study of the fascia endopelvina demonstrates 
that it is developed by mesothelial condensations around the ureters 
and the pelvic nerves and blood vessels. Therefore, it seems reason- 
able to suggest that if the uterus is to be removed and the pelvie 
fascia utilized to support the bladder and rectum in eases of uterine 
prolapse, due consideration should be given to the pelvie veins and 
the technic for vaginal hysterectomy should be developed upon the 
principle of careful hemostasis. 

Before deseribing such technic, it is essential to discuss briefly the 
reasons for removing the uterus in conditions of prolapse and to men- 
tion some of the complications that may be encountered. In eases of 
procidentia, it is frequently difficult to decide when to remove the 
uterus, and, if the uterus is to be removed, to weigh the advantages 
of abdominal over vaginal hysterectomy. It is also difficult to devise 
a method to suspend satisfactorily the vaginal vault after vaginal 
hysterectomy or to determine the limitations for justifiable pelvie 
dissection. The faetors upon which surgical judgement should be 
based to make wisely these decisions vary with the individual patient 
and the experience of the operator. These self-evident statements are 
made because it is well known that vaginal hystereetomy is not always 
indicated, because cures of procidentia can at times be obtained by 
simple anterior colporrhaphy, perineorrhaphy and abdominal fixation 
of the uterus or by some modification of the interposition operation. 
Unfortunately, however, as with all hernias, there is invariably some 
percentage of recurrence after operation and this fear of recurrence 
is the primary reason for the great variety of procedures advocated 
for the cure of procidentia. 

To minimize the danger of recurrence, some gynecologists reeom- 
mend that the uterus be removed and the pelvie fascia be utilized to 


*Presented at the Fiftv-first Annual Meetine of the American Gynecological Soci- 
ety, Stockbridge, Mass., May 20, 21, and 22, 1926. 
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support the bladder, the vaginal vault and the rectum. To do this 
properly it is necessary to dissect rather extensively the vaseular 
pelvie fascias and in so doing there is danger of operative and _post- 
operative hemorrhage unless particular attention is given to complete 
hemostasis. 

During the past fourteen years, 603 patients suffering with 1122 varie. 
ties of pelvie prolapse such as cystocele, rectocele and procidentia of 
the uterus have been operated upon in the Women’s Clinie of the 
Stanford University School of Medicine. In an effort to determine 
the best way to permanently cure the largest number of these pa- 
tients, with the least operative risk and the shortest period of hospital 
convalescence, various procedures have been utilized. Many patients 
have been observed for a long period of time in the follow-up clinic 
and several papers have been published which give the facts as we 
have observed them in regard to the percentage of recurrence after 
various methods of operation and the operative and postoperative 
complications experienced." 

In regard to recurrence, a recent study of 184 patients with pelvie 
prolapse showed that later in the clinie there was noted some reeur- 
rence in 21 patients or 11.4 per cent. Nineteen of the 21 patients 
had recurrent rectocele, 9 patients had recurrent eystocele and 2 
patients had recurrent prolapse of the uterus. Sixty-two of the 184 
patients in this series had the uterus removed either because they 
were past the menopause or because the uterus was pathologie which 
accounts somewhat, but not entirely, for the low incidence of reeur- 
rent prolapse of the uterus. Of the two patients having recurrent 
prolapse of the uterus, one followed an interposition operation and 
one followed a subtotal vaginal hysterectomy. 

The operative and postoperative complications associated with hem- 
orrhage have given the greatest concern and have influenced in a 
marked way, the development of the operative technie in the clinic. 
Of the 603 patients operated upon, one had severe postoperative 
hemorrhage following vaginal hysterectomy, two patients developed 
pelvic hematoma, one after a Jellett operation and one after a sub- 
total vaginal hysterectomy and two patients died with the symptoms 
of postoperative shock, both after subtotal vaginal hysterectomy. 

These experiences have caused us to give up the subtotal vaginal 
hysterectomy’ because we could not perfect a satisfactory technic to 
control hemorrhage without occasionally experiencing some degree of 
cervix sloughing which increased the incidence of recurrence. Since 
1921, we have not done the Jellett operationt because with the exten- 
sive dissection involved, more difficulties were encountered with hemo- 
stasis than in cases where the uterus was completely removed. We 
reluctantly gave up the Goffe operation,’ not because of hemorrhage, 
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but because one patient after operation developed a ureterovaginal- 
a which was most difficult to close. 


present technic for hemostasis we have 


ws 


vesicovaginal fistul 
With the development of the 


2 Fig. 1.—Section of tissue between bladder and anterior wall of vagina, (x4). 
RB, bladder. V, vagina. 


of | 


ce Fig. > —Vesicovaginal fascia to show vascular 


condition under vaginal wall. 
come to rely more and more upon complete vaginal hysterectomy for 
the cure of procidentia in women near oF past the menopause. 

In 1919, I presented to this Society a study of frozen sections of 
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the pelvis,® the photographs of which showed very clearly the fascia 
endopelvina. Since that time, further anatomic study of the pelvie 


fascia has been made. Some of the points brought out by these ana- 


Fig. 3.—Vesicovaginal fascia to show vascular condition under bladder wall. 


Fig. 4.—Vesicovaginai fascia. Intermediate portion. 


tomie dissections have been utilized not only in the technie for the 
support of the bladder in cases of cystocele, but for the control of 
hemorrhage in vaginal hysterectomy. Fig. 1 shows a section of the 
tissue between the bladder and anterior wall of the vagina. Figs. 2 
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Fig. 5.—Separation of vaginal wall and vecicovaginal fascia from the bladder. 


Fig. 6.—Posterior view to show relation of ureters to vesicouterine ligaments. 


P, 
Peritoneum of Douglas’ pouch. U, ureters. V, 


vagina at cervix, 

8. and 4 show the vascular condition of this tissue just under the 
vaginal wall and under the bladder wall with a thick museular non- 
vascular layer lying between. The practical utilization of this vesico- 


| 
} 
| 
e | 
| 
| 
U 
a + 
foe 
V ¥ NU 
th, \ | 


7 660 THE AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


dissection which shows 


anterior vaginal wall 
and biadder, Chimp has been 


placed on. the 


with dissected 


left) vesicouterine 


Fig. 7.—Anatomic 
vesicovaginal fascia 
ligament. 


Fig. 8. 


Ligation of left 


uterine 


vesicouterine ligament. 
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vaginal fascia in the repair of cystocele as advocated by the late Dr. 
J. Craig Neel,’ of San Francisco and by Dr. R. M. Rawls of New 
York,’ has been made for the past ten years with fairly satisfactory 
results in regard to the incidence of cystocele recurrence. In separat- 
ing this fascia from the bladder as shown in Fig. 5, the deep vaseular 
layer should not be removed as it forms an important part of the 
bladder wall. The vesieal plexus of veins lying in this part of the 


Fig. 9.—Delivery of fundus of uterus under Doyen clamp which protects bladder, to 
show separate ligation of round ligaments and broad ligaments. 


fascia with the surrounding mesothelial condensations passes down 
the anterior wall of the bladder to form, on either side, the thick 
vesicouterine ligaments as the vessels pass to empty into the uterine 
veins. This fascia comes in quite close contact to the ureter as shown 
in Fig. 6 but ean easily be clamped and ligated without injury to the 
ureter or injury to the bladder wall if the clamp is placed close to 
the uterus as shown in Fig. 7. With separate ligation of the vesico- 
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uterine ligaments not only can the bladder be more completely sup- 
ported but the control of the venous oozing is perfeet. By freeing 
the bladder completely from the anterior vaginal wall and from the 
midportion of the anterior uterine wall, the bladder can be lifted from 
the uterus producing tension on the two vesicouterine ligaments, 


These ligaments can then be safely clamped close to the uterus with 


a small straight hemostat if reasonable care is taken that the ureter 


Bh 


Fig. 10.—Separate ligation of sacrouterine ligaments. 


is not in the clamp. The ligament can be cut close to the uterus and 
sutured on the bladder side with a ligature of small chromie gut 
around the clamp (Fig. 8). This technic has been used for over four 
years without injury to the bladder or ureter and with satisfactory 
control of operative and postoperative hemorrhage. After severing 
these ligaments, arterial hemorrhage is controlled by exposing and 
ligating the uterine arteries. The double ligatures on the uterine 
arteries are cut short but no attempt is made to utilize the base of 
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Fig. 11.—Round ligaments and sacrouterine ligaments sutured 
wall. Broad ligaments sutured under Doyen 


to posterior vaginal 


clamp. 


Fiz. 12.—Vesicovaginal fascia has been separated from the 
the white line. Overlapping this fascia and suturing lower 
supports the bladder. 
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the broad ligaments for the support of the vaginal vault as this would 
inerease the danger of postoperative hemorrhage. 

After opening the peritoneal cavity, under the bladder, the bladder 
ean be protected with a wide Doyen retractor and the omentum and 
intestines packed off. This permits of delivery of the fundus of the 
uterus and separate ligation of the round ligaments and the adnexal 
connections (Fig. 9). By traction on the cervix and uterine fundus, 
the sacrouterine ligaments become taut and can readily be clamped, 
ligated and eut (Fig. 10). The uterus is then removed by section of 
the posterior vaginal wall. After suturing the sacrouterine ligaments 
and the round ligaments to the severed posterior vaginal wall, the 
stumps of the broad ligaments are brought together just under the 


Fig. 13. 


Shows condition of patient on leaving hospital fourteen days after operation. 


junction of the urethra to the bladder (Fig. 11). Removing the 
retractor and the abdominal pack, a circular suture through the cut 
edges of the vagina, the round ligaments and the broad ligaments, 
closes the vaginal opening. If the vesicovaginal fascia has been 
freely dissected from the bladder and from the vaginal mucosa, it 
will usually be found to be quite thick. Overlapping this fascia (Fig. 
12), suturing it to the edge of the vaginal vault under the bladder 
and closing the mucosa of the anterior vaginal wall with interrupted 
sutures, completes the operation. Almost always a proctopexy? and 
a perineorrhaphy is needed following which a light vaginal pack is 
usually placed. Fig. 13 shows the condition of a patient on leaving 
the hospital. 


cen 
| 
ry 
af 


MC GLINN: TREATMENT OF GRANULOMA INGUINALE 665 


CONCLUSIONS 
In a series of 603 patients suffering with various conditions of 
pelvic prolapse, 90 have been treated by complete vaginal hysteree- 
tomy. Experiences with this operation have demonstrated the need 
for wide dissection of the pelvie fascia to close the hernial opening 
and minimize the danger of recurrence. As the pelvie fascia is de- 
veloped around the ureters, the nerves, and especially the pelvie ves- 
sels, special technic is necessary to guard against postoperative hemor- 
rhage. The particular point in such technic as illustrated in this paper 
has to do with the separate ligation and section of the vesicouterine 
ligaments. 
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THE TREATMENT OF GRANULOMA INGUINALE WITH 
TARTAR EMETIC* 


By Joun A. McGuinn, M.D., Pa. 


OME years ago I reported four cases of tuberculosis of the vulva, 

occurring on my service at the Philadelphia General Hospital. 
In the light of our present knowledge, we know that the eases were 
not tuberculosis, but granuloma. For fully fifty vears this disease has 
been endemic in the hospital and was variously diagnosed as lupus or 
syphilis. It was not until 1921 when Randail, Small and Beek, be- 
coming interested in the study of granuloma, found seven eases of 
the disease in the wards of the hospital, that the entity of the condi- 
tion was recognized in Philadelphia. Since their studies the disease 
is regularly diagnosed and there is never a time when we do not have 
one or more cases in the hospital. 

The true nature of the disease has been recognized for a number of 
years but, inasmuch as the early papers were published by South 
American physicians and as the disease is almost always found in 
negroes, it was regarded as a tropical disease and little or no atten- 
tion was paid to it in the north temperate zone. Following the 
papers of Symmens and Frost in 1920 and Randall ef a/ in 1921, inter- 
est was aroused in the subjeet with the result that cases have been 
recognized and reported from every section of the United States. 


*Read at the Fifty-first Annual Meeting of the American Gynecolegical Society. 
Stockbridge, Mass., May 20, 21 and 22, 1926. 
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All of our cases with two exceptions have occurred in the negro, 
One of our white cases was in a young married woman, age twenty. 
five, whose husband was free of venereal disease and whose personal 
habits of cleanliness were excellent. Before consulting us she had 
been a patient in two of our largest hospitals and in both the eondi- 
tion was diagnosed as inopererable cancer of the vulva and treatment 
by x-ray instituted. The case was, clinically, granuloma and biopsy 
and bacteriologic studies corroborated the clinical diagnosis . She 
refused treatment, left the hospital, moved from her former address 
and could not be traced. 


The lesion starts usually with a small noninflammatory papule on 
the vulva. The papule ruptures and exudes a purulent fluid. Unlike 
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Fig. 1. 


Karly case of granuloma, showing an edema of the vulva. 


most papules that rupture, healing does not take place but on the 
contrary spreads by slow proliferation. In the early stage, while it 
does not resemble a phagedenic ulcer, it is often mistaken for one 
and the usual escharotie treatment instituted. The typical lesion is 
that of exuberant granulation tissue, which is soft in strueture and 
red in color. There is usually destruction in the center of the growth 
but the edges are exuberant and usually overlap the healthy skin 
edges. The surface is covered with a scanty mucoid exudate which, 
while nonoffensive, has a peculiar odor. I have frequently been able 
to anticipate the diagnosis of the case from the odor before seeing 
the lesion. When the exudate is removed a clean, red, healthy-look- 
ing granulating area is revealed. The advanced cases show large 
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granulating areas, with here and there cicatricial tissue and on the 
edges papules of new growths. It was this picture of beginning new 
growths, advaneed growths and areas of healing that caused it to be 
confused with lupus. 

The usual site of the disease is the labia majora but in the ad- 
vaneed cases the entire vulva and groin are involved. In not a few 
cases extension into the vagina has been observed and in one of our 
eases the rectovaginal septum was destroyed. Lymphatic circulation 
is interfered with and edema of the vulva is frequently observed. 

Except for the presence of the growth there are few subjective 
symptoms. The lesion is painless and the usual symptoms and blood 
findings of infections are absent. 


Fig. 2.—Advanced case of granuloma showing exudate. 


Its insensitiveness makes it possible for the lesion to become an 
interesting complication of pregnaney. The presence of pregnancy 
in a well advanced case of granuloma proves the futility of attempt- 
ing to inhibit the indulgence of natural desires. 

Five pregnancies have occurred in three of our eases and we were 
unable to note any favorable or unfavorable effeet upon the lesions. 
In all these cases the disease was far advanced, involving not only 
the entire vulva but the posterior wall of the vagina. Our most noted 
ease, A. W., has had three pregnancies, the last in spite of the facet 
that she had a large rectovaginal opening with a profuse discharge 
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of feces into the vagina and over the vulva. In these three eases it 
was felt that vaginal delivery was contraindicated on account of the 
danger of infection and severe traumatism. Five cesarean sections 
were done with no fetal and one maternal death from pneumonia and 
paroxysmal tachyeardia. One patient had three cesarean sections: 
one done on the service of Dr. Edward Schumann and was reported 
by him before a joint meeting of the New York and Philadelphia 
Obstetrical Societies several years ago. 

The more or less definite clinieal picture of granuloma makes the 
diagnosis comparatively easy, even without the aid of baeteriologie 
and histologie studies. In our cases, however, we make routine smears 
and biopsies and submit them to the laboratory for study. Little has 


Fig. 3.—Moderately advanced case of —ee showing exudate and edema of the 
vulva, 

been added to our knowledge of the bacteriology and histology of 
granuloma since J. C. Small’s studies made in our laboratories in 
1921 and 1922, and whose findings will be freely quoted in this paper. 
As stated previously, mistaken diagnoses were always made prior to 
1921. The most common error in diagnosis was to consider granuloma 
lupus or syphilis. Many other mistaken diagnoses were made, such 
as chancroidal sores, cancer, condylomata accumminata and condylo- 
mata lata. As might be expected many eases present a positive Was- 
sermann and in former days were considered syphilis. As we have 
become familiar with the clinical picture of granuloma mistaken diag- 
noses are rarely made. 

Direct smears from the lesion, made with a stiff wire loop, stained 
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either by the Wright or Giemsa method show the characteristic en- 
eapsulated bacillus first described by Donovan. When well stained 
the organisms appear as small, rounded, pink bodies with a dark blue 
coccoid body in the center; or more frequently as oval pink bodies 
with a blue bacillary or diplocoeeoid body occupying the longitudinal 
axis. The pink outer zone is a wide capsule. The dark blue central 
bodies represent metachromatic granules within the body proper. 
The organisms are found within the cytoplasm of large mononuclear 
cells. Bipolar staining may be observed at times in these nests of 
organisms. Encapsulated organisms may appear free in the cellular 
detritus in the neighborhood of disintegrating mononuclear cells. 


Fig. 4.—Advanced case of granuloma with rectovaginal fistula. Three pregnancies, 
all terminated by cesarean section. 

Smears‘are but little contaminated by organisms usually present in 

other vulva lesions. 

Small has made a number of cultural studies of the organisms and 
has reported them in The Journal of Infectious Diseases, Vol. 32, June, 
1923, and in Surgery, Gynecology and Obstetrics, June, 1921. Animal 
and human inoculations have failed to produce the characteristic 
lesions. The Donovan bodies are universally found in fresh smears in 
untreated cases and disappear entirely after two or three treatments 
with tartar emetie. 

Biopsy sections when stained show a superficial cellular area on a 
base of dense hyaline connective tissue. The cellular area is com- 
posed of young connective tissue, relatively small in amount, many 
endothelial leucocytes, and a smaller number of polymorphonuclear 
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neutraphiles. Many leucocytes are also present and an oceasional 
eosinophile. At the margin of the granulation the squamous epi- 
thelium of the skin is partially destroyed and replaced. Further out 
this merges into normal skin, under which, however, the subcutaneous 
tissues are infiltrated by round eells. 

There is a proliferation of squamous epithelium near the edges of 
the granuloma where finger-like projections extend into the deeper 
tissues resembling to some extent squamous cell carcinoma. After 
treatment with antimony dense fibrous tissue replaces, to a large 
extent, the granulations. 

Tartar emetic is a specific in the treatment of this disease. Loeal 
treatment and excision are of no value and x-ray, while of some bene- 


Fig. 5.—Granuloma involving anal region. 


fit, cannot be used sufficiently long to effect a cure. We rely entirely 
on the intravenous use of tartar emetic and local cleanliness. While 
this drug is a specific it has several disadvantages, which makes its 
use impossible for a long enough period, in many eases, to effect a 
permanent cure. One-tenth gram of the drug is dissolved in 10 e.e. 
of sterile salt solution and given intravenously at weekly intervals 
in ambulant cases and every other day in hospital cases. The action 
of the drug is prompt; beginning healing can be observed within 
forty-eight hours after the first injection. The number of injections 
required to completely heal the lesion depends on its extent and loca- 
tion. Lesions in the female heal less rapidly than those in the male. 

One disadvantage of antimony injections is the tendency to obliter- 


: 
hy 
> 


MC GLINN: TREATMENT OF GRANULOMA INGUINALE 671 


ate the veins. For this reason we start the injections into the veins 
on the back of the hand and then go higher in the arms as the veins 


below become obliterated. In a few of our cases we have been obliged 


Fig. 6.—Granuloma showing appearance of the lesion after 


treatment with tartar 
emetic. 


Fig. 7.—Photomicrograph of smear taken from granuloma showing Donovan's bodies 
(after Small). 


to discontinue treatment before complete healing had occurred be- 
cause of obliteration of all available veins. As far as I know no satis- 
factory intramuscular preparation has been perfected. 
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The second objection to antimony is the severe rheumatoid joint 
pains which follow within twenty-four hours after the injection. At 
times these pains are so severe that patients refuse to continue treat- 
ment. A ease should not be considered permanently cured just be- 
cause complete healing has taken place. These cases have a tendeney 
to recur and should have several courses of treatment after the lesion 
has completely healed. It is practically impossible to keep these 
patients in the hospital once their lesions are healed and on their 
discharge they are instructed to report to the clinic for further treat- 
ment. This they seldom do until they have a recurrence, when they 
are again admitted to the wards. They suffer so much from the treat- 
ments that they will not return for the injections as long as they are 
well. Except for these rheumatoid pains we have not observed any 
serious effects from the use of tartar emetic. Randall observed sey- 
eral cases of kidney insufficiency following its use and realizing the 
toxie nature of the drug sought an antimonial compound of lesser 
toxicity. He obtained from Professor J. J. Abel of the Johns Hop- 
kins University two antimonials, sodium antimony thioglycollate and 
a new synthetic composition the triamide of thioglycollie acid. Cases 
treated with these two preparations healed as promptly as others in 
which tartar emetic was used and there was an entire absence of 
toxie symptoms and rheumatoid pains. Randall has had these two 
compounds prepared by a prominent pharmaceutical house and is 
making a study of their therapeutic value. 

In conelusion it is to be remembered that inguinal granuloma is 
endemie in northern latitudes and any vulvar lesions which resist 
ordinary treatment should be suspected of being granuloma. Anti 
mony is a specifie for this disease. The lesions have a tendency to 
recur and a series of ten intravenous injections should be given after 
complete healing has been secured. 


1530 Locust STREET. (For discussion see page 762.) 


= 
rr 
4 
| 
J 
= 


SUPPRESSION OF URINE IN| CONNECTION WITIL 
PREGNANCY* 


By Joun C. 2np, M.D... Pa. 
(From the Department of Obstetrics, Tlospital of the University of Pennsylvania) 


IIIS report includes three types of anuria complicating pregnancy 
and the puerperal state: (1) complete suppression due to kidney 
degeneration, sometimes spoken of as ‘‘idiopathie anuria’’; (2) sup- 


» 


pression due to urinary caleulus, and (3) that due to ureteral edema 


or pressure. 

The first example is that of a woman who lived for nine days with 
complete anuria following the birth of a stillborn fetus at seven and 
one-half months. 


Case 1.—Mrs. BF. R., aged thirty, was admitted to the University Maternity 
April 27, two days after an easy spontaneous stillbirth. There is no aeceurate in- 
formation concerning the eause of the fetal death, or the duration of the retention 
in utero of the dead baby, but there are the facts that the patient had been well 
during this pregnancy, had never shown evidence of kidney impairment or of any 
other serious illness beforehand, and that she had previously given birth to one 
healthy child. 

The bladder had been found empty before and after sweats, enteroclysis, and 
purgation at home. Our examination on admission showed a well-appearing woman, 
with normal temperature, pulse, and respiration, but considerable abdominal disten- 
tion, The pelvic organs were in average postpartum condition, the bladder contain- 
ing one dram of ammoniacal urine that showed no albumin and no casts, but many 
white blood cells. Blood pressure was 110/70. 

On April 28 distention was less marked. The patient had no eye symptoms, no 
headache, no loin pain, and her mind was clear, Cystoseopic examination showed 
the bladder normal, ureters not obstructed, and no urine at all. Blood pressure, 
115/S0. 

April 29. Blood urea nitrogen 106 mg., and creatinine 7.9 mg. Blood eount 
showed 1,780,000 red cells; 17,400 white cells; hemoglobin, 35 per cent; polynuelears, 
7S per cent; lymphoeytes 18 per cent, and large mononuclears, 4 per cent. 

Wassermann negative. Ophthalmoscopie examination by Dr. de Schweinitz showed 
only a tine hazy retinal edema. Pyleogram made with 12 per cent sodium iodide 
solution revealed a normal kidney pelvis and ureter on each side. 

May 1. After occasional vomiting, slight headache, dimness of vision, urinary 
odor, and persistent anuria, bilateral decapsulation of each kidney under gas by 
Edebohl’s method was performed as a last resort. At operation each kidney was 
found slightly enlarged, pale, mottled, and friable. Immediate recovery was good 
and the patient passed two onnees of bloody urine in the first twelve hours. The 
day following, greater pallor of the optie dises was present. Patient was drowsy, 
blood pressure, 120/80. Amyl nitrite was given for possible spasm of the renal 
artery, since the usual uremie remedies had failed. The patient developed convul- 
sions and died May 3, having exereted only nine ounces of urine in nine days. 


tead at a meeting of the Philadelphia Obstetrical Society, January 7, 1926. 
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Fig. 1.—Case 1; suppression of urine for nine days from kidney degeneration, (Note 
cortical mecrosis. ) 


| 


Fig. 2.—Low power section of kidney from Case 1. 


The kidneys were removed for examination, No mereury or bacteria in Gram- 
Weigert section was found. The pathologie report was as follows: ‘fA very 
definite degenerative nephritis involving the convoluted tubules even to total destrue- 
tion of nuclei. Many glomeruli show cellular increase, thrombosis and detritus 
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within the capsule, and a few show fibrin thrombi, Some of the smaller vessels are 
thrombotic; this kidney seems to present a bacterial and toxie nephritis of recent 


origin. 


The eauses of nonobstruetive suppression of urine in order of fre- 
queney are: First, severe late gestational toxemia with or without 
underlying nephritis. This is not a complete suppression, but has 
been treated by decapsulation of the kidneys even recently; B.C. 
Hlirst states that it is due to an exacerbation of a chronie nephritis,* 
and usually is fatal. 

Second: Chemical poisoning is usually mercury, occasionally phos- 
phorus. Since mereurochrome has been extensively used for puer- 
peral sepsis, we see relative anuria sometimes. Attention has been 
called to this feature by A. V. St. George, of Bellevue Hospital,t who 
mentions severe mereury nephritie lesions in eleven autopsies on 
women treated with mercurochrome for puerperal sepsis. 

Third: Degenerative nephritis. This disease appears to be due to 
a metabolic poison associated with pregnancy. Rolleston has colleeted 
eleven cases, showing symmetrical necrosis of the kidney cortex, of 
which cases most were associated with stillborn premature babies. 
Berkely and Bonney’ agree with Rolleston, and state that the condi- 
tion in no way resembles eclampsia. Boquel® and Jardine and Ken- 
nedy' also believe that a toxie process is responsible as it appears to 
be in our ease. It is possible that products from the dead fetus may 
injure the kidneys, and if so the early diagnosis of death of the fetus 
in the uterus becomes more important. 

Unfortunately the cultures from the bladder of our patient were 
lost. Since the course of the disease was afebrile it is probable that 
bacterial activity was secondary, and that the process in the kidney 
was mainly a recent toxic degenerative nephritis. 

The second example of suppression of urine is that of a patient who 
presented complete anuria for four days from urinary caleuli on one 
side and ureteral edema on the other, and recovered with surgical 
treatment. 

Case 2.—Mrs. T. B., aged twenty-four, para ii, past history unimportant. First 
admission 9/5/25 to 9/17/25, with a complaint of severe right-sided pain, of three 
days’ duration, starting in the lumbar region and radiating to the right groin and 
leg. Pain was constant except for frequent exacerbations and was accompanied by 
vomiting. No other complaints except polyuria. Examination showed pregnancy at 
about the sixth month and considerable tenderness in the right lumbar region and 


right lower abdomen. Temperature 104°. Urine showed a light cloud of albumin, 
many pus cells, and a few red cells. 


Following routine treatment for pyelitis, eystoseopy was done six days after 
admission and after three days of normal temperature. An obstruction to the pas- 
sage of the catheter was found in the right ureter about 5 em. from the bladder. 
With the catheter in place an x-ray picture was made, which showed a small shadow 
lying next to the catheter. The patient being free from fever and symptoms at this 
time, she signed her release without obtaining further treatment. 
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Second admission: 10/15/25 to 12/30/25. Readmitted with a history of having 
had two attacks resembling ureteral colic accompanied by vomiting; she was still 


suffering with the second attack, which began three days previous to admission, 
The patient had complete anuria for three days. Temperature, 101.4°; pulse, 120; 


Fig. 4.—Case 2. Pregnant six months. Small stone at tip of catheter. 


respiration, 48. Patient was restless and slightly confused. Wer skin was dry and 
hot; her breath was not definitely urinous. General examination was unimportant 
except for acute deep tenderness in both loins. Pregnancy was then at about the 
seventh month; head was down, and fetal movements were active. Blood pressure, 
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Fig. 5.—Case 2. After delivery. Large stone in right kidney. Enormous left hydro- 
nephrosis, from edema of ureter. 


Fig. 6.—Case 2. Three stones in right ureter. (Coincident with stone in right 
kidney.) 
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155/90. Leucocyte count, 25,200. Catheterization of bladder yielded no urine. Mis- 
earried the same evening, the child living about three hours. 

Cystoscopy: Catheterization of the right ureter disclosed an obstruction near the 
right kidney pelvis, which could be displaced, whereupon purulent urine under pres- 
sure gushed from the catheter. 

Following this cystoscopy the patient rapidly improved, fever and symptoms sub- 
sided, and urinary output increased. Two subsequent cystoscopics were done in the 
succeeding two weeks, in order to establish and maintain adequate urinary drainage, 
to complete function studies, and to prepare the patient for lithotomy. In chrono- 
logie order, her progress was as follows: 


Fig. 7.—Case 2. Stone removed from right kidney. 


10/20/25. X-ray shows an enormous left kidney and a large shadow in the right 
kidney area,—probably renal caleulus. In addition there were three small shadows, 
probably multiple calculi in the lower end of the right ureter. 

10/22/25. Cystoscopy.—The right ureter did not admit any eatheter more than 
2 em. and drained no urine. The left ureter admitted a No. 6 catheter to the kidney 
pelvis without obstruction, and drained moderately cloudy urine very rapidly. Dif- 
ferential function with indigocarmine appeared at left ureteral orifice in seven 
minutes; none at right ureteral orifice in fifteen minutes. 

10/29/25. Cystoscopy.—Right ureteral orifice showed a small grey stone protrud- 
ing into the bladder. Indwelling catheter was left in each kidney pelvis. Rate of 
flow on left side was suggestive of hydronephrosis. Urine from the right side was 
slightly cloudy. Oil was left in the right kidney pelvis. Blood urea nitrogen, 26; 
uric acid, 4.2. 
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11/7/25. Right nephrolithotomy.—A soft grey stone, about 3 em. in diameter 
found in the right kidney pelvis was removed with difficulty, being crushed in the 
attempt. Lithotomy was performed through Edebohl’s paravertebral incision. 
Wound was packed with plain gauze, and one cigarette drain was inserted. 

11/24/25. Patient passed one stone, the size of a pea, by urethra. 

12/7/25. Urinary fistula, through lumbar wound. Patient was passing an ade- 
quate amount of urine per urethra. 

12/11/25. She passed a second stone by urethra. 

12/14/25. There was no x-ray evidence of renal, ureteral, or vesical calculus. 

12/30/25. Patient discharged in good condition. Urinary fistula closed for past 
week. Superficial sinus at lower end of lumbar wound. 

Final catheterization of ureters showed no obstruction. 


Fig. &8.—Case 2. After passage of the three calculi. 


Discussion —A review of impacted calculi in the ureter by A. H. 
Peacock,® covering 60 eases not associated with pregnancy, shows that 
the average time of an impacted stone is nine years, and that 67 per 
cent of all calculi are in the lower third of the ureter. Staphylocoeei 
were present in 47.5 per cent. MeCarthy, Killian, and Chase® report 
proof of reflex anuria involving the otherwise healthy ureter, usually 
associated with ealeulus on the opposite side. Jeanbran'® reports the 
successful recovery of a pregnant woman operated upon for ealeulus. 

The third type of urinary reduction is represented by two very 
recent cases of eclampsia in the maternity ward of the University 
Hospital in young primiparae, each associated with recent hydroneph- 
rosis. For the past year we have been interested in the study of the kid- 
ney of pregnaney fvom the standpoint of differences in the two kidneys 
as determined by the cystoscope. We have found that, in addition to 
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the common mild degree of right side ureteral dilatation, there is at 
times a difference in the color, specifie gravity, and cellular content 
of the urine of the two kidneys of toxie patients without any evidence 
of infection. The ureteral disease in the two following cases (Nos. 3 and 
+), and the very frequent finding at autopsy of hydronephrosis and 
hydroureter in eclamptie cases, appear to be justification for our special 
investigation, which will be reported in the near future, to discover 
whether hydronephrosis of pregnaney is a cause of certain cases of 
acute toxemia and eclampsia. 


CASE 3.—Mrs. G. S., aged sixteen vears, colored, had been married one year. Her 
menses were normal. Tfer mother was subject to attacks of petit mal. The patient 
was admitted to the University Maternity 1/1/26 at 10:30 P.M., with the his- 
tory of having delivered a full-term child three hours previously after an easy labor. 
Previous visits to the prenatal clinie at Southeastern Dispensary had disclosed no 
complications. Her condition was good until about twenty minutes after her deliv- 
ery, when, during the expression of the placenta, she suddenly eomplained of violent 
frontal headache and a moment later had a generalized convulsion, following which 
she was extremely restless, confused, and had about four more convulsions. On ad- 
mission she was extremely restless, unmanageable and confused. She was a normally 
developed, museular girl. There was no apparent edema. Respirations were some- 
what stertorous and aecompanicd by loud tracheal rhonchi. Blood pressure was 
190/120, pulse 116, and temperature 99° by axilla. Ter skin was moist. The blad- 
der contained about 4 ounees of urine whieh boiled solid. During the first hour fol- 
lowing her admission she had two convulsions. In the meantime 500 e.c. of blood 
were withdrawn by phlebotomy and 20 ¢.c. of 10 per cent magnesium sulphate were 
introduced into a vein. In addition she was given 14 grain of morphine subcutane- 
ously. The stomach was washed out and three ounces of castor oil were introduced 
through a stomach tube. Following this she was comparatively quict. Her blood 
pressure was 159/80.) She was clearly oriented. In view of this and because her 
skin was actively eliminating, no further treatment by sweating followed at this time. 
She remained quiet for the next seven hours during whieh time she had only two 
slight convulsions. 

At the end of this period, however, she suddenly had convulsions with inereasing 
frequency and severity until 11 A.M. of the next day and despite active treatment 
during this period her convulsions remained uncontrolled. She remained unconscious 
and finally died during a convulsive seizure. Iler treatment during this period econ- 
sisted of a repetition of the phlebotomy, magnesium sulphate and in addition paral- 
dehyde and normal saline solution. The blood urea nitrogen was 19, urie aeid, 11.2. 

Postmortem examination 1/2/26, Each kidney was apparently of normal size and 
position. The right ureter was dilated below the pelvie brim without strieture or 
stone; the left ureter was normal. Split kidney, left normal, right hydronephrotie ; 
doubtful suggestion of degeneration. 

Liver was of normal size; few subcapsular minute hemorrhages. Absenee of 
normal ‘‘nutmeg’’ appearance and apparent early degeneration. 

Ilistologic studies: There was not sufficient time for all organs to be seetioned. 
The right kidney showed severe tubular nephritis. 


CASE 4.—Mrs. M. M., aged seventeen, colored, married one year, had a normal 
menstrual history; her last period was not known. She was admitted to the Univer- 
sity Maternity 12/23/25 at 11:50 A.M., in a comatose condition, Pregnaney 


at about the ninth month, Convulsions had set in suddenly about five hours pre- 
viously, recurring at frequent intervals until admission, when she was in complete 
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coma. Breathing was stertorous. Her skin was dry and hot. Temperature, 98.3°; 
pulse, 108; respiration, 32. There was very moderate edema of the ankles and pre- 
tibial areas. Blood pressure 175/95. Typical generalized eclamptie convulsions 
oecurred at about fifteen minute intervals. Pregnaney advaneed to about the ninth 


Fig. 9—Case 3. Eclampsia, associated with hydronephrosis. (Dilatation of right 
kidney pelvis and ureter.) 


month, head down, fetal heart not located, uterus tense, cervix closed and uneffaeed, : 
pelvis normal. General physical examination was otherwise negative. Twelve ounces 

of catheterized urine obtained: specific gravity of 1.006, It showed a faint trace of 

albumin and no casts. Blood urea nitrogen, 11 mg. per 100 e.e. 
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Patient was put upon an active regimen of elimination and sedatives, including 
gastric and colonic lavage, venesection, morphia, and 50 e.c. of 10 per cent magne- 
sium sulphate in vein. By an oversight the patient was allowed to remain in one of 
her vapor baths for almost three-quarters of an hour, the nurse in attendance having 
carried out orders to the letter in allowing her to remain until the skin showed per. 
spiration. The skin was found to be inactive, but the pulse had meanwhile risen to 
156, and the blood pressure to 185/110. In spite of this rather active program, the 
patient continued to have convulsions, a total of twenty being registered in the first 
six hours after her admission. 

Following a cesarean section the patient had a few more convulsions, but none 
after the first six hours. The mental state began to clear immediately. The blood 
pressure dropped to 130, at which point it remained for the next forty-six hours. The 
pulse remained at a high level, however, seldom dropping below 120. The urinary 
output in the first twenty-four hours was only 180 ¢.c. despite a good intake, and the 
peripheral edema did not appear to be taken up by her cireulation. In the second 
twenty-four hours the urinary output increased to 900 ¢.¢., but her pulse remained 
persistently high, and at the end of forty-six hours began to fail. She died forty- 
nine hours following operation. 

After operation the blood eount showed 5,900 white cells, hemoglobin, 60. The 
specific gravity of the urine was 1.012; it contained a heavy trace of albumin and 
hyaline and light granular casts. Blood wea nitrogen, 19; urie acid, 7.6. 

Autopsy report: Double hydronephrosis (moderate) and hydroureter. Each kid- 
ney was extremely pale, showing slight yellowish tinge at cortex. 


A very inaccurate table of average individual urinary output of the 
last fifty normal deliveries in the University Maternity without meas- 
uring intake, is as follows: 


DeLee states that the amount of urine for the first eight days is 
300 to 400 e¢.c. more than in the nonpregnant woman. Two of the 
above fifty cases passed less than 20 ounces of urine in the first day; 
therefore, it is important to instruct nurses of the necessity of keep- 
ing accurate record of urinary output at least until lactation begins. 

On the pathology of hydronephrosis, H. P. Winsbury White"! gives 
the following causes, from a study of 159 cases: Congenital, often 
associated with spina bifida and imperforate anus, and ineluding 
horseshoe and ectopic kidney; inflammations; stricture; stone; preg- 
nancy ; abnormal renal vessels. In addition we would like to add that 
due to uterine fibroid, as seen in a ease at the Philadelphia Hospital. 
Also, in addition to the urinary reduction from incarcerated retro- 


displaced pregnant uterus and impacted fetal head, we wish to men- 
tion ureteral obstruction plus hematuria resulting from lateral sacecu- 
lation of a pregnant uterus due to dense pelvie adhesions following 
myomectomy. 
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In conelusion, we wish to eall particular attention to chronic pelvie 
passive congestion in pregnancy resulting in ureteral edema, to point 
out the necessity of proper regulations for the prevention of this 
difficulty, and to show the usefulness of the cystoscope in the diagnosis 
and treatment. 
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1918 PINE STREET. (For discussion see page 768.) 


INFARCTS OF THE PLACENTA: A STUDY OF SEVEN 
HUNDRED CONSECUTIVE PLACENTAS 


By R. S. Srppaun, M.D., F. W. M.D., Derrorr, Mict. 
(From the Departments of Obstetrics and Pathology, Henry Ford Hospital) 


IIE frequent occurrence of areas of so-called infaretion has been 

repeatedly recognized by those who have examined a large num- 
ber of placentas. Yet, a study of the literature must impress one 
with the fact that, even in recent times, there has been a wide diverg- 
ence of opinion in regard to the nature, incidence, and significance of 
these masses. With this in mind we undertook certain studies of a 
series of placentas in an effort to throw more light upon the following 
points regarding infarets: 


Structure and materials entering into their formation. 
Morphologie types. 

Nature and etiology. 

Incidence in normal and abnormal pregnancy. 
Clinieal significance. 


wore 


The material and method of examination were as follows: Seven 
hundred placentas from consecutive deliveries, the majority at term 
and none before the eighth lunar month of pregnaney, were inspected, 
weighed, and measured. They were then hardened in 10 per cent 
formalin solution (4 per cent formaldehyde) for three to eight weeks, 
and cut in slices five to eight millimeters thick. Objects five milli- 
meters or more in diameter, and suggestive of infarcts, were described 
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and later examined microscopically. Certain special studies were also 
made. 

Four, more or less distinct, anatomie types of lesions were found 
deep in the placental tissue. Infarets appearing on the fetal surface, 


including the marginata and margo varieties, were noted when at 


Fig. 1.—Infarect of our second kind (on right) laid down against an old infarct of the 
fourth kind (on left). 


Fig. 2.—Part of the free margin of the same infarct of the second type shown 
in Fig. 1, showing very litthe involvement of villi. Note the laminated, thrombus-like 
appearance of the infarct. 
least five millimeters thick. These struetures usually belonged in our 
third group, although a few were of the first and second types, and 
were situated against the under surface of the thin chorionie mem- 
brane. Infarets showing on the maternal surface were of all four 


kinds. 


aD. 
ye 
— 


SIDDALL AND HARTMAN: INFARCTS OF THE PLACENTA 685 


The nomenclature of these areas is in considerable confusion since 
many writers have objected, with some reason, to the old name of 
infaret and have suggested others as more suitable. We shall devote 
some discussion to this point under the different headings, but. it 
may be stated here that we do not believe that an appropriate name 


_ Fig. 3.—From the margin of an infarct of the fourth type, showing degenerated 
villi above and normal villi below. There is less fibrin than usual between the villi 
of this infarct. 


{ jo? 


Fig. 4.—Placenta of a macerated baby. The degeneration of the villi resembles that 
found in infarcts of our fourth type. 

for the whole group has yet been suggested and are inclined for the 

present to use the old and well-established designation, faulty as it is. 

In regard to the different kinds or varieties of infarets, the termin- 

ology is in such confusion that in lieu of satisfactory names we shall 

refer to the four types of lesions by number as follows: 


ry. 
NG 
AS 


686 THE AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


1. Infarets of the first type are poorly defined, or even very irregular, pearl-gray 
formations occurring usually in the depths of the placenta but at times also near the 
surfaces and margins. They may vary from a few millimeters to several centimeters 
in width and occasionally are so large as to extend from surface to surface. We 
have never seen massive involvement as sometimes oceurs in the last type. There 
are no striations, but there is often a mottled appearance near the outside due to 
the partial inclusion of small areas of normal placental tissue. 


= 
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Fig. 5.—A villus showing several breaks in the continuity of the syneytium, with 
deposits of fibrin. The villous vessels appear normal. 
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Fig. 6.—Placenta from abortion at the fourth lunar month, showing an early infarct 
of the first type. 


Microscopic examination of an advaneed infaret of this kind shows that at the 
edges there are broad projections of fibrin extending outward to outlying and nearly 
normal villi, while toward the center the structure becomes solid and consists more 
and more of degenerated shadows of villi surrounded by old fibrin, fragments of 
nuclei alone suggesting the original ecllular structure. Evidently, the deeper por- 
tions are distinctly older, and examples are easily found showing development by 
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peripheral involvement of villi with fibrin projections from a nucleus of several 
yilli matted together by fibrin. 


2. Sharply demarcated, usually rounded or oval bodies, occasionally roughly 
quadrilateral, varying in diameter from a few millimeters to several centimeters and 
in color from red, brown, or almost black to pink or brick colored form the second 
class. The lighter colored masses are striated, often being made up of parallel dark 
and lighter striae. Infarets of the second class are frequently surrounded by a 
distinctly lighter pseudocapsule and may often be found against, or partly sur- 
rounded by, infarets of types 1 or 4. They may be seen singly, or in great numbers 
throughout the placenta, but usually deep in the placental tissue and seldom near 
the margins. When large and numerous, the condition has been ealled placenta 
truffé. 

Microscopically, these infarets are found to be composed of lamellae of fibrin 
and coagulated blood. Their color depends upon the number and state of preserva- 
tion of the blood cells, the darker bodies and the dark streaks in the lighter show- 
ing densely packed and apparently unchanged red corpuscles. Sections taken at dif- 


Fig. 7.—An infarct of the fourth type, showing a large branching villus which appears 
to be the stem for the villi involved in the infarct. 


ferent levels show such an infaret always to be against, and in some instances par- 
tially surrounded by, a definitely older degenerative formation, usually an infarct of 
the fourth type, parallel to which the lamellae are laid down (Fig. 1). The rest of 
the cireumference, as well as the deeper portion, shows practically no involvement 
of villi (Fig. 2). The fibrin on the free part of the periphery is frequently nearly 
devoid of blood cells, thus explaining the nature of the lighter colored pseudocap- 
sule. In general, these infarcts bear a striking resemblance to fresh intravascular 
thrombi. 


3. In the third group are striated bodies which so resemble those of the second 
kind in every respect, except color, that perhaps they should be included in that 
group. They are glistening or dull white, pinkish or definitely pink or brick colored 
as a whole or in streaks. In fact, infarets of intermediate shades, with typical 
examples of this and the second group, are often found in the same placenta. 

Microscopically they are seen to be composed essentially of lamellae of fibrin. 
In infarcts of a pink hue there are a few fragmented or degenerating and pale red 
blood cells between the lamellae. In accord with the darker gross appearance of 
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other of these bodies, the red eells may be present in such numbers that the infarets 
are obviously intermediate forms between the second and third types. 

4. Round, oval, or pyramidal bodies usually found near the margin, less often 
deep in the placental tissue, sometimes near the maternal surface, seldom near the 
fetal surface constitute the last group. They vary in size from nodules a few milli- 
meters in diameter to masses involving one or several cotyledons. We have once 
seen approximately one-fourth of a placenta thus infareted, and on another ocea- 
sion the entire substance of a succenturiate lobe, Older infarcts of this kind are 
usually a uniform dull white or light yellow, and the edges, though often appearing 
slightly uneven or fuzzy, are sharply contrasted with the surrounding placental 
tissue. The younger forms, as occasionally seen, are pink or even dark reddish 
brown and are usually mottled. Frequently, these infarcts are found against those 
of the second and third types (Fig. 1). 

Microseopically, these bodies are scen to be composed of closely packed villi with, 
usually, a thin layer of fibrin between (Figs. 1, 5, and 7). It is characteristic of 
these infarcts that all the villi in each have reached about the same degree of de- 
generation. In the more recent forms there is likely to be very little or no fibrin, 
and the villous vessels are filled, or even widely distended, with apparently normal 
blood, while the syneytial epithelium appears normal. However, the villous stroma 
eells stain lightly and are poorly defined, while the nuclei are pyknotie and shrunken. 
The periphery, at this stage, is somewhat irregular but quite definite, due to the 
sharply different appearance of the normal and infarcted villi, there being no inter- 
mediate forms (Fig. 3). In the advanced stages the blood eeclls in the villous ves- 
sels are faded and disintegrated, while the stroma has lost all evidence of its cellular 
structure except for a few fragmented nuclei. The synetyial epithelial covering 
persists longer, at first seeming even to proliferate, but eventually it too degenerates, 
and finally, there is the pieture of structureless but. still distinctly outlined villi. 
The periphery in the old forms is often marked off by a narrow zone of infarction 
of the first type, or it may be against a hody of the second or third kind. 

Besides these so-ealled infarets, certain other bodies were found. Cysts of the 
chorionic trophoblast were eommon, as were also small masses of degenerated tropho- 
blastie cells. The latter oecasionally seemed to have served as the starting pont 
for infarcts of the first, sceond, and third types, but otherwise were of no imp>r- 
tance. Occasional angiofibromas were found, but they had no relation to infarct 
formation. Of frequent oceurrenece were smail, irregular areas of dark blood, some 
gelatinous in consisteney, whieh upon microscopic examination resembled strueture- 
less blood clots, with normal villi irregularly surrounding and dipping into them. 
In many instances the blood ce!ls had settled toward one side. Although MeNalley 
and Dieckmann speak of these as a type of infaret, we believe them to be only 
blood which has coagulated between the villi after delivery. In sections taken from 
fresh placentas they are rarely present. Such is also the ease with certain small, 
empty, round or oval cavities, without capsule and bounded by normal villi, whieh 
are probably due to bubbles of air, or perhaps gases from bacterial activity before 
fixation was complete. 


NATURE AND ETIOLOGY OF INFARCTS GF THE PLACENTA 


In this study we have confined direct reference to the literature 
principally to that of the last twenty-six years, since J. Whitridge 
Williams thoroughly covered the ground up to 1900. We have also 
consulted more recent reviews of the older literature by Giese, Kalima, 
Clemenz, Strachan, and others. It now seems established that placen- 


tal infarets are composed essentially of chorionic villi and maternal 
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blood. It is, however, to be noted that in 1908 Brindeau and Nattan- 
Larrier expressed the belief that in eclampsia there could be found 
infarcts formed from fetal blood which had escaped into the inter- 
villous spaces by rupture of the villous capillaries. Some authors 
admit that a small amount of degenerated decidua may sometimes be 
included in infarets, especially in those at the margin, but none agree 
any longer with Steffeck that degenerated decidua forms the basis of 
placental infarction. Work along embryologic and histologie lines 
has given fairly conclusive evidence that ‘*deeidual islands’? and 
‘*septa,’’ as well as the top layers of the retroplacental decidua, are 
really composed of fetal trophoblast or its degeneration products, 
though opinion to the contrary is still held by MeNalley. In any 
event, it may be safely assumed that the principal constituents of 
placental infarets are degenerated villi and maternal blood elements. 

The varying proportions and state of preservation of the materials 
in infarets account in large part for the differences in gross appear- 
ance, Ilistologieally there are other characteristies which probably 
have some significance in regard to the formation and development. 
Consequently, the types will be considered separately, though it is 
true that some of the masses are apparently made up of a combination 
of the various kinds of infarcts. 

Type 1—Infarets of this kind have received considerable attention, 
and the concensus of recent opinion is that they are the produet of 
the coagulation of maternal blood elements (mainly fibrin) with the 
involvement of adjacent villi. Schickelé has suggested the name 
“fibrin nodule’? and Clemenz ‘‘white necrosis’? as more appropriate. 
Certainly, strictly speaking, these bodies are not infarets. Although 
the idea is not entirely of recent origin, IHitsechmann and Lindenthal, 
Schickelé, Kalima, Clemenz, and others have emphasized that their 
formation depends upon the same conditions as does intravascular 
thrombosis, namely, exposure of tissue by loss or degeneration of its 
anticoagulative covering, and a slow blood stream. The placental 
space with the villi dipping down is looked upon as a blood vessel, the 
trophoblastic syneytium serving the same function here as endothe- 
lium in blood vessels. 

The relative importance of the two factors is still a matter of 
debate. Indeed, there are those who contend that one, or the other, 
alone is responsible for the initiation of the lesions. From the evi- 
dence at hand, we are inclined to believe that either condition may 
be the cause of these infarets, but that in most instances both factors 
play a part, or, at least, are present in the placenta near term. 


IHuguenin is one of the many authors who emphasize the importance 
of areas favoring coagulation. He lists the tissues which, when ex- 
posed, would cause deposits from the blood as chorionic connective 
tissue, cells of the Langhans layer, fibrin, decidual cells, and already 
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deposited blood materials. Obviously, the last material may only be 
present secondarily. Hitsechmann and Lindenthal, and others before 
them, deny that the decidua has any place in infaret formation, Per- 
haps the older references to decidual cells were to what we now 
believe to be the fetal cells in the so-ealled ‘‘decidual islands’ and 
top layers of the decidua. Chorionic connective tissue and Langhans’ 
cells may sometimes be exposed by the loss of the syneytial covering, 
but usually in such event these tissues have already undergone more 
or less degeneration with the formation of a layer of fibrin-like mate- 
rial. Langhans, and later Biland, described this fibrin layer beneath 
the chorionic membrane and attributed its formation to degeneration 
of Langhans’ epithelium cells. It is also found on the decidual sur- 
face and in the position formerly occupied by the Langhans’ epithe- 
lium of the villi. It is ordinarily considered, when exposed by the 
loss of the syneytial covering, to be the basis for deposits of maternal 
blood fibrin. Langhans noted an association of the fibrin layer for- 
mation with syneytial degeneration, and since his time considerable 
work has been done to determine which process takes place first, and 
also whether there is a causal relationship. 

Ackermann, Eden, and Williams (1900) believed obliterative endar- 
teritis in the villi, and frequently periarteritis, resulting in coagula- 
tion necrosis of the portions of the villi just beneath the syneytium, 
to be the first step. The syneytium, though probably partially de- 
pendent on the maternal blood for nourishment, was thought to 
degenerate subsequently, perhaps as a result of suspension of its 
funetion of exchange (Williams, 1900). The vessel changes were 
found by Williams (1900) to be most marked in the medium-sized 
villi. Eden believed them to be an evidence of senility of the organ. 
He found them more frequently at the periphery, comparatively few 
of the branches being involved. He furthermore stated that he could 
differentiate such changes from the ordinary postpartum contraction 
of villous arteries. Certain extreme instances of obliterative endarter- 
itis of villous vessels, but without much apparent relationship to 
infarction, have been reported (Von Franqué, Rielander, Miiller). 
Fraser, moreover, believes that his work on injection of placental ves- 
sels confirms the hypothesis of Ackermann, Eden, and Williams. 

This view has been vigorously challenged. In faet, Hitsehmann and 
Lindenthal, Clemenz, Giese, and others denied that they had ever seen 
such arterial changes. Schickelé stated that to him the picture of 
arteritis in the villi was not clear-cut, and that certainly there was no 
such association with necrosis in the placenta. Iluguenin pointed out 
the similarity of the villous arteries to those of the cord and believed 
the appearance of both to be due to postpartum cessation of ecireula- 
tion. 


Hitsechmann and Lindenthal, Clemenz, Young, Strachan, MeNalley, 
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and others contend further that the villous epithelium and at least 
part of the stroma are dependent on the maternal blood for nourish- 
ment; and that, therefore, degeneration of the villous epithelium 
would not result from disturbance of blood supply in the villous ves- 
sels, even should this occur. Evidence upon which their opinion is 
based may be summarized as follows: 


1. In young ova before fetal vessels are formed the villi grow rapidly, apparently 
being nourished directly by the maternal blood. 

2. In hydatid mole the villi grow rapidly after death of the fetus and there is 
no trace of fetal vessels. The same is true of chorioepithelioma,. 

3. Young reports an instance of tubal pregnancy showing degeneration of the 
villous trunks but with good preservation of villous tips near the tub2 wall where 
the maternal circulation was unimpaired. 

4. In syphilitie placentas, with the villous vessels few in number or even entirely 
absent, there is little more infarction than in the normal organ. 

5. The placental villi develop over the decidua basalis; while elsewhere the villi 
degenerate as the growth of the ovum thins out the reflexa and thus reduees its 
maternal blood supply. 


6. Villi may be deported through the maternal veins and remain in distant organs 
for some time without change in their structure. 


When this evidence is examined, it is found far from convineing. 
In the first place, in early pregnaney not only the villi but also the 
embryo grow rapidly, although the latter is not bathed by maternal 
blood. Obviously, conditions are not the same as during the latter 
part of pregnancy. The fact that the placenta forms over the basalis 
does not necessarily mean that villi are nourished directly by maternal 
blood but rather that they reach their full functional development at 
the point where most nourishment may be obtained. Hydatid mole 
and chorioepithelioma are now known to arise as abnormal growths 
of the chorionie epithelium. In the mole there is degeneration of the 
stroma. Both give a tumor picture in no way resembling normal 
villi. Hitschmann and Lindenthal presented the evidence in regard 
to the frequent normal appearance of deported villi, but in another 
part of their paper they refer to the opinion of Weigert and Cohnheim 
that cell death is not immediately evident microscopically, and that 
the changes usually aseribed to death really take place subsequently. 
And Young states that dead villi do not become evident as infarets 
for ten or eleven days. In regard to the third argument, we cannot 
express a definite opinion for early pregnancy, but in placentas from 
late pregnaney the villi soon show evidences of degeneration, often 
within a few days after fetal death. This is true even when the 
intervillous spaces are open, and it may be taken for granted that 
circulation of maternal blood has continued (Fig. 4). We ean pre- 
sent no objection to the evidence under the fifth division exeept to 
cite the opinion of Huguenin that syphilis does lead to inereased 
infarction, though he thinks the cause is not the arteritis but rather 
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the difficulty in exchange, due to the increased stroma, which finally 
leads to funetional atrophy of the syneytium. None of the placentas 
in our series showed syphilitie changes. . 

On the other hand, there are certain reasons for believing that 
chorionie tissue may be nourished through the fetal cireulation. 
Miiller described three placentas showing extreme dilatation of the 
capillaries and beginning degeneration of the villous branches in 
association with arteritis and thrombosis of larger villous vessels. In 
one ease the thrombosis was the result of inflammation, but in the 
others the cause was not clear. Of greater importance, we believe, are 
the reports of certain placental tumors. Goodhart and Calderini de- 
seribed two large angiofibromas of the chorion which were connected to 
the placenta by vascular pedicles but were not attached to the decidua. 
Margeson found a tumor mass 10 by 6 by 3 centimeters lying in the 
membranes, and thus separated from the uterus, which as its only at- 
tachment had a six centimeter vascular pedicle to the placenta. We 
have seen two chorioangiofibromas consisting of lobes so tightly pressed 
together that no maternal blood could have flowed between, and _ vet, 
syneytial investment of the lobes, though nourished as it must have been 
through the fetal circulation, was perfectly preserved. Certainly, this 
is indisputable evidence that, under some circumstances, at least, tissues 
of chorioni¢ origin can be nourished by the fetal cireulation alone. 

Recently, many authors have considered the thinning, degeneration, 
and final loss of the svneytium (and also the consequent fibrin deposi- 
tion) as primarily physiologic and probably as an evidence of senility of 
the placenta (Clemenz, Hlitsehmann and Lindenthal, others). 
Huguenin thinks that expansive growth of the villi causes thinning of 
the syneytium and breaks in its continuity, which act as the initial 
points for the deposition of fibrin. Certainly, as pointed out by Kalima, 
many small villi can be found with breaks in the syvneytium and second- 
ary fibrin deposits, but with apparently normal vessels (Fig. 5). No 
explanation has been offered for this same finding, which is frequent, in 
early placentas (Fig. 6). 

As stated before, the other usually accepted factor in infaret forma- 
tion is the slowness of the maternal blood stream between the villi, Al- 
though Huguenin, Biland, and Kalima contend that deposition of fibrin 
cannot take place without a break in the continuity of the syneytium, 
Clemenz and others, though believing that both factors are usually 
active, point to certain instances of intervillous thrombosis without any 
evidence of damage to the syneytium of the involved villi, Giese held 
the extreme view that stasis in the maternal blood stream was always 
the primary factor, and that degeneration of the svneytium was conse- 
quent upon this. Young has been supported by MeNalley in his opinion 
that infarcts are due to a local disturbance in the circulation of maternal 
blood. This presupposes that there is not a general circulation of 
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maternal blood through the placenta, but that groups of villi are de- 
pendent cn more or less isolated systems, demareated probably by ‘‘de- 
cidual septa.’’ This is in accord with Bumm/’s hypothesis, which, how- 
ever, has been convincingly contested by Kermauner and Wieloch. We 
found no septa of any size at the placental site of a uterus with placenta 
in situ, which had been removed at the sixth lunar month. Many 
authors now consider the intervillous placental space to be a sort of lake 
of maternal blood with a slow current as a result of its greater volume in 
comparison with that of entering vessels. Toward term this stasis may 


become more marked by reason of plugging of uterine veins by giant 
cells (Eden) or deported villi (Giese), or to obliterative changes and 
thrombosis in the arteries and veins, especially in the presence of 
toxemia of pregnancy (Rohr from Hitsehmann and Lindenthal, Wil- 
liams [1917], Schwarz and MeNalley ). 

Under special conditions, it has been suggested that there are changes 
in the blood itself which favor infarct formation. For example, Brin- 
deau and Nattan-Larrier point out that Bar found inereased coagula- 
bility of the maternal blood in toxemia. Kworostansky believed such a 
condition to be responsible for increased placental infaretion in heart 
failure as well as in nephritis. 

Type 2.—As stated under their description, these bodies closely re- 
semble rapidly formed, intravascular thrombi, their structure consisting 
of layers or lamellae of fibrin in which red and white blood cells, but 
rarely any villi, are enmeshed. Serial sections show the lamellae at one 
side to be laid down against definitely older infarcts of the first or fourth 
types, or degenerated areas beneath the chorion or above the decidua. 
The infarcts sometimes partly cover or cap the thrombus masses (Fig. 
1), but the latter have most of the periphery free (Fig. 2). This part 
of the periphery often presents a layer of more compact fibrin with few 
blood cells, thus giving the gross picture of a lighter colored eapsule. 
The presence in these nodules of blood from the fetal vessels (Brindeau 
and Nattan-Larrier) has not been confirmed. Probably they are formed 
by rapid coagulation of blood in layers against older degenerated areas, 
normal villi being pushed back as the masses increase in size. Von 
Franqué referred to reports by Prochownick, Bumm, and others and 
also reported two such cases himself as ‘‘thrombosis sinum placentae.’’ 
Huguenin noted their resemblance to thrombi of the heart and great 
vessels. Haffner objects to the name ‘‘infaret’’ as inappropriate. Nor, 
should the names hematoma, hemorrhage, or apoplexy (Brindeau and 


Nattan-Larrier) be used, since these masses are formations in the inter- 
villous placental space, which functions as a blood vessel (Schilling 
from Von Franqué, Williams, 1923). They should not be confused 
with retroplacental blood extravasations resulting from premature sep- 
aration of the placenta or uteroplacental apoplexy, as in our experience 
the latter are without structure and resemble ordinary blood elots. 
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Type 3.—These bodies are identical in structure to those of the second 
group, except for a much less number, or even an entire absence, of 
blood cells between the fibrinous lamellae. Haffner considered them in 
the same class with the darker structures, ascribing the difference in 
color to a varying content of red blood cells. Brindeau and Nattan- 
Larrier noted that the older masses were lighter in color. Several 
authors have pointed out that newly infarcted areas corresponding to 
our first type included varying numbers of blood cells which later faded 
and disappeared (Kalima). MeNalley and Dieckmann think that, simi- 
larly, degeneration of blood cells in the dark striated bodies results in 
the lighter ones. We have confirmed their findings in regard to the 
frequent existence of what appear to be intermediate forms between the 
dark and the white masses. Sometimes this transition may be apparent 
in the different parts of the same thrombus. 

Type 4— Ordinarily, these infarets, especially the older ones, have not 
been differentiated from those of the first group. However, Eden noted 
their distinctive strueture and speculated as to their origin. He spoke 
of them as nonfibrinous infarcts. Williams described these bodies, and 
Brindeau and Nattan-Larrier saw them against infarcts similar to our 
second kind. Young called the early ones ‘‘red infarects’’ but noted that 
they faded later, the old ones becoming white. 


Zden supposed the development of such an infarct to be due to a 
local failure of the maternal circulation supplying the area of placenta 
oceupied by the infarct. He assumed that, as the pressure of the blood 
was lowered, it no longer held the villi apart but permitted them to 
collapse against each other. Young supported this hypothesis and in 
some cases attributed the disturbance in circulation to retroplacental 
and intraplacental hemorrhage. However, in at least some of his colored 
illustrations the infarcts have existed for a sufficient time to become 
light brown or nearly white, while the hemorrhages are still dark and 
thus probably are more recent formations. In order to accept Eden’s 
explanation we must assume that the maternal blood circulation in the 
intervillous spaces is carried on by a number of independent systems, 
an idea against which Kermauner and Wieloch have presented convine- 
ing evidence, as stated above. We have demonstrated by serial sections 
that younger infarets of this type may be found deep in the placental 
tissue and entirely surrounded by apparently unaffected villi. Fig. 3 
shows part of the periphery of such an infarct, as does Young’s Fig. 4 
of Plate Il. It is difficult to conceive of a unit of intervillous cireulation 
so circumscribed that its failure can cause necrosis of villi in a well- 
defined group and not affect those directly adjacent on all sides. In- 
deed, the fact, noted by others and confirmed by us, that the syneytial 
investment of the villi persists even after there is demonstrable necrosis 
of the stroma suggests that the primary disturbance of circulation was 
in the fetal vessels rather than in the intervillous space, 
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In connection with the cause of these infarets it is to be noted that in 
the younger bodies the villi have undergone about the same degree of 
degeneration. In general this holds also for the older ones, except that 
at the periphery there is being formed infarction of the first type, but 
evidently secondarily. Apparently, then, these infarcts are not built up 
gradually, but all the villi are affected simultaneously. Also, we have 
noted several times a large branching villus entering in a manner to sug- 
gest that it was the villous stem for all villi in the infaret (Fig. 7). All 
the tissue that remained of three such infarcts was cut in serial sections 
without other large villi being found. Only a few sections from infarets 
of the first type are required to prove that many villous stems and their 
terminal branches are involved. Next, as a check, all the tissue of two 
small infarets of our fourth kind, one five millimeters in diameter and 
the other slightly smaller, were cut into serial microscopic sections. In 
each instance all the branches to which the degenerated terminal villi 
were attached could be traced ‘to one entering villous stem. All the 
vessels were thrombosed ; but because of the difficulty in identifying such 
small bodies suitable for serial sections, both infarets selected were so 
degenerated that it was impossible to determine definitely whether 
thrombosis was primary in the smaller villi or in the stem. However, 
the histologie evidence strongly suggests that these bodies represent in- 
stances of true infarction due to a disturbance of the fetal-placental 
circulation. 


INCIDENCE AND CLINICAL SIGNIFICANCE 


From early times the frequent occurrence of infarets of the placenta 
has been noted, but with wide discrepancies in the figures of ineidence. 
Williams (1900) attributed this to differences in methods of examina- 
tions and in criteria. He saw microscopic infarets in all placentas at 
term and found bodies at least a centimeter in diameter in 63 per cent, 
including the placenta marginata type. More recently Haffner and 
Ravenstein, employing methods somewhat comparable to ours, reported 
an incidence of 42.6 per cent and 72 per cent from 400 and 260 pla- 
eentas, respectively. Among our 700 consecutive placentas there were 
474 or 67.7 per cent with infarets of some kind measuring at least five 
millimeters in diameter. 

Kalima found slightly more infarets in placentas from multiparas 
than in those from primiparas, and attributed the difference to a greater 
likelihood of the development of stasis in the uterine vessels of multip- 
aras. The percentage incidences in our 700 placentas (Table I) fail to 
show such a relationship, the differences being so slight as to make their 
significance questionable. Also, apparently, age has no influence on the 
development of infarets. 


The older authors considered the presence of albuminuria to be an 
important factor in infaret formation. Williams (1900) confirmed them 
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in regard to the relationship of red infarets (our second type) to neph- 
ritie toxemia, but MeNalley and Dieckmann found these bodies very 
frequently also in placentas from normal pregnancy. Kalima held that 
toxemia of pregnancy caused the formation of large infarets. Young 
believed infarcts corresponding to our fourth type to be of importance 
in the etiology of albuminuria. Haffner, and later Ravenstein, denied 
that there was any connection between albuminuria and the incidence 
of infarets. In our 700 placentas there were 45 from pregnancies com- 
plicated by so-called toxemias of pregnancy, as indicated by albumin- 
uria associated with hypertension. Clinically there were 37 eases of 
preeclamptic toxemia, 5 of eclampsia, and 3 of nephritis. Not only the 
incidence of all types of infarcts (Table Il) but also their size and 


TABLE II 


PERCENTAGE INCIDENCE OF INFARCTS IN PLACENTAS ASSOCIATED WITH TOXEMIA OF 
PREGNANCY 


“ALL PLACENTAS PREECLAMPSIA ECLAMPSIA  NEPHRITIS 


Number Placentas 45 37 5 3 

Type 1 17.8 18.9 0 33.3 
Type 2 $1.1 29.7 40 33.3 
Type 3 37.8 40.5 20 33.3 
Type 4 42.2 40.5 60 33.3 


Infaret of some type 


86.7 83.8 100 100 


TABLE III 


PERCENTAGE INCIDENCE OF SMALL AND LARGE OR NUMEROUS INFARCTS 


NORMAL PREGNANCY 
PREGNANCY WITH TOXEMIA 
Number Placentas 655 45 
No infarets 32.8 13.3 
Small infarcts 54.4 60.0 
Large or many infarcts 11.75 26.7 


number were greater (Table III). Because of the fact that infarets are 
found in the majority of placentas from normal pregnaney, and for 
other obvious reasons, it seems probable that their higher incidence 
with albuminuria is a consequence rather than a cause, as believed by 
Young. The increased infarction with the toxemias may be due to inter- 
villous stasis consequent upon the more marked changes in the uterine 
vessels (Kalima, Schwarz and MeNalley). 

It has long been held that extensive infarction of the placenta might 
lead to such a disturbance in circulation as to result in a poorly de- 
veloped child, and even its premature delivery or death in utero. 
Fehling believed that toxemia of pregnancy led to extensive infarction 
which in turn caused the death of the child (Williams, 1900, Kalima). 
In our series the number of stillbirths (eighteen) does not permit a 
statistical study of much value in regard to their relationship to the 
occurrence and size of infarets. However, it is noteworthy that among 
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the nine stillbirths, whose cause was debatable, only two were associated 
with more than a slight infarct formation. Five were associated with 
toxemia of pregnancy, but in only one instance was there marked infaret 
formation; hence the inference that marked infareation bears no fre- 
quent or distinet relationship to stillbirths, either primarily or second- 
arily as a result of the presence of toxemia. Nor, if we accept our 
figures for normal pregnancy, do infarcts of the placenta, even when 
large, interfere with the growth of the fetus (Table IV). With toxemia, 


TABLE IV 


AVERAGE WEIGHT IN GRAMS OF BABIES IN RELATION TO INFARCTION OF THE PLACENTA 


NORMAL” POXEMIA MINUS 


PREGNANCY TOXEMIA INDUCED LABOR 
Number babies 655 45 41 
No infarcts 3305 2865 2865 
Small infarcts 3375 2975 3020 
Large or many infarcts 3015 2700 2880 


on the other hand, the average weight, though reduced in all groups, 
showed a great reduction for the children associated with large or 
numerous placental infarcts. However, when babies born after indue- 
tion of premature labor were eliminated from the calculations, the 
figures are without much significance (Table IV). Then, in these 700 
consecutive deliveries there is little evidence that infarets of the placenta, 
even when large, bear any relationship to the welfare of the fetus, either 
in normal pregnancy or when so-called toxemia of pregnancy exists. 


SUMMARY 


So-called infarcts of the placenta are of four kinds, but are all com- 
posed largely of degenerated villi and elements from the maternal blood. 
In three types the formation resembles intravascular thrombosis and 
depends upon stasis of the maternal blood flow in the intervillous pla- 
cental space, and the existence of areas denuded in some way of their 
anticoagulative syncytial epithelium. The fourth kind probably repre- 
sents a simultaneous involvement of all the branches of a stem villus due 
to disturbance in the fetal-placental circulation. 

In 700 carefully examined placentas, which were delivered consecu- 
tively, there were infarcts of some kind in 67.7 per cent, there being no 
relationship of occurrence to age or number of pregnancies. All types 
were more frequent in placentas associated with toxemia of pregnancy, 
as was also extensive infaretion. The presence of infarets had little or 
no influence on the welfare of the child. 
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THE CLINICAL SIGNIFICANCE OF THE SEDIMENTATION 
TEST AS A DIAGNOSTIC AND PROGNOSTIC SIGN* 


By Joun Osporn M.D., ANd Vincent P. Mazzoua, M.D., 
BrRooKiyn, N. Y. 
(From the Department of Obstetrics and Gynecology, Long Island College Hospital) 


URING the last decade there has been a steady trend toward 

greater conservatism in the treatment of pelvie infections for, 
with an increasing knowledge of the physiologic pathology which 
takes place in these lesions, whether of a gonorrheal, postabortal, or 
postpartal origin, we recognize more and more, that the patient who 
recovers does so by a resistance due to her natural forces, ie., by 
the production of a leucocytosis, tissue cell proliferation, and the 
formation of antibodies which overcome the invading organisms in 


the tissue fluids. Furthermore, it is these body fluids that dispose of 
the toxins. 


Surgical attack is being limited to the drainage of local pus foci 
and to the removal of the results of these infections when they have 
reached the quiescent stage. Even here there is a proper and an im- 
proper time for intervention. 


It is in the hope of adding something to our clinical knowledge, 
that may help us to determine the presence of latent infections and 


when to operate and when not to interfere, that we have undertaken 
this study. 


During 1925 and 1926, each patient admitted to the gynecologic 
wards of the Long Island College Hospital has had repeated sedi- 
mentation tests done, in addition to the routine laboratory and elin- 
ical data. Hence the significance of the sedimentation rate in almost 
every gynecologie condition has been checked, grouped, and cor- 
related. The usual preoperative routine includes a detailed history, 
a complete physical examination, an examination of the urine, study 
of the blood chemistry, a Wassermann reaction, a hemoglobin estima- 
tion, a complete blood and differential count, kidney function tests, 
temperature, pulse and blood pressure readings. 


Even with these data we have at times been unable to determine 
the presence of latent infections and to prognosticate the postopera- 
tive course of patients when operation was to be performed. 


It is admitted that a rapid sedimentation time spells infection, but 


*Read at the Fifty-first Annual Meeting of the American Gynecological Society, 
Stockbridge, Mass., May 20, 21, and 22, 1926. 
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it does not necessarily mean that this infection is in the pelvis. It is, 
however, a danger signal which should be heeded in considering the 
time for operation, even when temperature and blood count are favor- 
able. Furthermore, it has been shown that the usefulness of the test 
depends on its frequent repetition and its correlation with the other 
known clinical reactions, as the blood, temperature, and pulse. There- 
fore, from this study we hope to show: 


7.5 min. 
3.18, 
6 min. 
Septicemia 104° 
11,000 
‘9.6 min. 


Postpartem 


100.1 
Infection with 10,660 


Fatal Peritonitis 


10 min. 
Postabortel 102.6° 
Infection LST 4.8.0. 13,400 
15 min. 


100.2° 


17 min. 


Pelvic Abscess 


102,2° 


20 Min. 


Wound Infection 


00.4° 


1 


Septic Abortion 


20.6 min. 


101° 


PLstpartem 
Infection 
(Puerperal Sepsis) 


Chart I.—Table showing average sedimentation rates, leucocyte count, and tempera- 
ture in groups of acute cases. 

1. That the sedimentation test when repeated daily, or two or three 
times a week in any ease of pelvie infection, and when considered in 
conjunction with the pulse rate, temperature curve, and the leucocyte 
and differential count, is a diagnostic as well as a prognostic sign of 
great importance. 


2. That while a single test may show the presence of infection, it is 
not a fair index of the potential danger of said infection when the 
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7.5 min. 


Pyometra 102° 
26 min. 
Bartholinian UL) Ti _99.2° 


Carcinoma of 
Uterus 


Wh 99.2° 


W.eB.C. 8900 


WeB.C. 15,200 


Fibroid with 
Adnexal Disease 


Tubdo-Ovarian 
Disease 


120 min. 
99.6° 
W.B.C. 12,465 


Ectopic Gestatio 


61 min. 
98.6° 
W.B.C. 9,480 


Endocervicitis 


120-130 min 


Normal 
WeBCe 


7,500 


Chart Il.—Relation of the average sedimentation time 
count in several groups of cases. 
time. 


, temperature, and leucocyte 
Compared with the average normal sedimentation 
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Chart III.—Fatal Peritonitis: This chart reveals a normal sedimentation rate, 
temperature, and white blood cell count prior to operation. Following operation the 
temperature began to rise first; the leucocyte began to rise slowly, anl the se li- 
mentation rate was very rapid. The sudden drop in rate, together with the increase 
in temperature, indicates a bad prognosis. In the follow-up of this case it will be 
noted the temperature became remittent in type varying from 100° to 103° and 106.2° 
premortem. The sedimentation rate became more rapid, while the leucocyte curve 
remained at about the same level. From this case, one would be inclined to believe 
that the sedimentation test was the more sensitive, but we feel that the combination 
of the three clinical methods gave more information than any one finding. 
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barriers are disturbed or broken down by manipulation or operative 
procedure, unless it is repeated and correlated with other clinical data. 


Technic: All of the tests were done by one person so that there could be but 
little chance of technical error. The technic employed in this investigation was that 
of Linzenmeier as modified by Friedlaender. Hard glass tubes 5 mm. in diameter 
and 6.5 em. in length with a capacity of more than 1 e.e. were used. The tubes 
were marked at the 1 ¢.e. level and at 6, 12, 18, and 24 mm. respectively below. 
Right-tenths ¢.c. of blood was drawn directly from the vein into a Luer tuberculin 
syringe which contained 0.2 ¢.¢. of a freshly prepared 5 per cent solution of sodium 
citrate. The blood and citrate solution were shaken until thoroughly mixed. The 
mixture was then placed in a sedimentation tube and allowed to stand at room tem- 
perature. The time was noted when the mixture was placed in the tubes, and ob- 
servations were made from five minutes and upwards as found necessary. The time 
was noted when the line of demarkation between the erythrocytes and the plasma 
reached 6, 12, and 24 mm. respectively. The readings used in this report corre- 
spond to the time for the line of demarkation to reach the 18 mm. mark. All sug- 
gestions made by Friedlaender and other investigators were closely followed so that 
the technie was uniform. 


Charts have been prepared in which 300 consecutive gynecologic 


patients are grouped according to the sedimentation rate, tempera- 
ture, and leucocyte count. 


TABLE I 


SHOWING A COMPARISON OF THE RATES OF SEDIMENTATION, LEUCOCYTE COUNTS, AND 
TEMPERATURE IN GROUPS OF SIMPLE AND COMPLICAIED FIBROIDS 


DIAGNOSIS NO. CASES SED. TEMP. W.B.C. POLYS 
Simple fibroids 26 76 98.6° 72 7400 65 
Complicated with asthma 1 36 98.2° 80 8200 56 
Complicated with adnexal disease 10 41 100.2° 70 =©13320 73 
Complicated with pyelitis 3 28 98.8° 91 13500 65 


Complicated with chronie appendicitis 6 43 98.6° 68 6830 63 

Chart I ineludes patients having a rapid sedimentation rate of less 
than thirty minutes associated with temperature and leucocytosis, 
and as a result we find that cases of postpartum infection, postabortal 
infection, pelvie abscess, wound infection and postpartum infection 
with peritonitis, fall within this limit. 

Chart II includes cases with rapid sedimentation, a moderate leuco- 
cyte reaction, and a temperature of under 100°; here we find localized 
collections of confined puriflent material,—as bartholinian abscess, 
pyelitis, and old pelvie inflammatory masses. 


Carcinoma of the uterus has invariably shown a rapid sedimenta- 
tion ‘time with no corresponding rise in temperature or leucocytosis. 
In the differential diagnosis between tuboovarian inflammation and 
cetopie pregnancy, the sedimentation time has been rapid in tubo- 
Ovarian inflammation and relatively slow, i.e., one hundred minutes 
or more, in eetopie pregnancy. 
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One of our most interesting observations has been in a series of 26 un- 
complicated fibroids of the uterus in which the sedimentation time aver- 
aged seventy-six minutes, while in 10 cases of fibroid complicated 
with adnexal inflammation the time of sedimentation was only forty- 
one minutes, this notwithstanding that both temperature curve and 
white cell count showed no elevation above the normal. (Table L) 
This rapid rate has also held true in fibroids complicated with asthma, 
and fibroids complicated by chronie appendicitis and pyelitis. These 
observations have definitely demonstrated the value of the test in 
showing the presence of infective processes whether confined to the 
pelvis or not. As a prognostic sign it also has a value when cor- 
related with other clinical data as will be shown in Charts III and IV. 

It is well established that foci of infection may remain quiescent 
for weeks, months or years, only to undergo exacerbation after opera- 
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Chart IV.—Incomplete abortion with potential infection (low grade): This chart 
shows that the patient had a low grade temperature (99°) prior to operation. The 
leucocyte count was normal, but the sedimentation time was low (twenty minutes). 
The patient was curetted and on the sixth day following, her temperature rose to 
103.2°, leucocyte count 21,860, with fifteen minutes sedimentation time. The _ prog- 
nosis according to these findings was not so good. The following day the temperature 
came down, the leucocytes were lower, but sedimentation remained about the same. 
In this case temperature and leucocyte count predicted a much more immediate prog- 
nosis than did the sedimentation time. The latter only began to show a gradual rise 
with the improvement of the patient. 


tion, when they may produce peritonitis, parametritis, and blood- 
stream infections. Apparently the bacteria are buried in the tissues 
and are surrounded by a limiting wall of connective tissue. Trauma 
produces dissemination. Heretofore, the clinical history and Simp- 
son’s rule have been our only guides. The sedimentation test adds 
another safeguard. For example: in incomplete potentially septic 
abortions, appreciation of a rapid sedimentation time when associ- 
ated with a normal temperature curve and low leucocyte count, has 
saved a number of women from having their uteri ecuretted and 


nature’s barriers broken down. Its routine employment as a_pre- 


AS 
ape 
| 


POLAK AND MAZZOLA: THE SEDIMENTATION TEST 705 


operative procedure in gynecologic cases will likewise safeguard the 
woman who is potentially infected, or warn us of her infectivity when 
the local barriers are broken down. 


TABLE II 


ANALYSIS OF THE AVERAGE SEDIMENTATION RATES, TEMPERATURES AND LEUCOCYTE 
CouNTS IN Groups OF EcToPics.AND TUBOOVARIAN DISEASE 


DIAGNOSIS “NO.CASES SED. TEMP. HGB. W.B.C. POLYS 
Ectopies 10. 104.5. 75. 12,000 +70, 
Tuboovarian disease 16 59 99° 78 92.90 66 


We have found a low sedimentation time to be the earliest index of 
beginning postoperative peritonitis or parametritis. We would, there- 
fore, conclude that in the sedimentation test, we have another aid in 
the diagnosis of infection and that when frequently repeated and 
correlated with the history, the temperature curve, and the white cell 
changes, it is a valuable index as to when to operate and a sign of 
prognostic value. 


(For discussion see page 757.) 
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THE RELATION OF BASAL METABOLISM TO STERILITY* 
(A Preliminary Report) 


By Jennines C. Litzenserc, M.D., MInNEApouis, MINN. 


T HAS been known for years that marked disturbances of the fune- 

tion of the thyroid gland eause sterility, but the possibility that 
the milder alterations of that function may also affect fecundity has 
been given scant attention. As David Marine says: ‘‘The relation 
of the thyroid to the sex organs is the most ancient and classical 
interrelation of the functions of the glands of internal secretion, 
known to the ancients and a subject of daily gossip, it has passed 
down through the ages.’’ With the hyperfunction of exophthalmie 
goiter or the hypofunction of myxedema, conception is rare. This 
preliminary report is chiefly upon a study of sterile woman with a 
basal metabolie rate only slightly below normal and showing none of 
the other usual symptoms of myxedema. The milder degrees of hyper- 
thyroidism have not yet been studied. 


We have approached the question from two angles: first, what pro- 
portion of sterile women have a low basal metabolie rate and ean any 
of them be relieved by treatment, and second, what proportion of 
women with a low basal metabolic rate are sterile. 


Our attention was first directed to this problem by one rather strik- 
ing ease, the principal features of which follow: 


Mrs. B., aged twenty-six years, came to me, seeking relief from sterility. Her 
health had always been good. She was rather a large woman of unusual physical 
development. The most significant fact in her history was that her menses were 
always irregular, from three to nine times a year. Examination revealed only an 
acutely anteflexed uterus which was corrected by dilatation, not because we have 
much belief in its efficacy, but because we did not wish to neglect even the remotest 
possible cause of her sterility. For the same reason, although I have little faith 
in the clinical value of any of the ovarian extracts, she was given various prepara- 
tions with the same result that followed the dilatation, namely, failure to conceive 
and no benefit to her menstruations. Before beginning any of our procedures the 
husband had been examined and found to be in good health; his semen was normal 
in every particular. 

The patient had no symptom of myxedema, so we did not give her thyroid 
medication. Having failed in all the usual gynecologie procedures, I suggested a 
complete general physical examination in spite of the fact that she was the very 
picture of robust health. She said she would do anything that might make it 
possible for her to have a baby. 

The only abnormality found was a basal metabolie rate of minus seventeen. 
Beginning in November, 1921, she was given five grains of thyroid extract daily. 


*Presented at the Fiftv-first Annual Meeting of the American Gynecological So- 
ciety, Stockbridge, Mass., May 20, 21 and 22 ,1926. 
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On December 20, 1921, the basal metabolic rate had risen from minus seventeen 
to plus twenty-three. The dose was reduced and on January 17, 1922, her metabolic 
rate was normal, plus four. She was told to continue the reduced dosage but 
did not report until April 6, 1922, when she stated with much discouragement 
that she had not menstruated since January 5, but to her great joy and our 
surprise, examination revealed a three months’ pregnancy. We did not dare, at 
that time, to believe that the treatment had anything to do with conception but 
rather considered it a coincidence. The treatment was continued throughout the 
pregnancy which terminated normally October 26, 1922. 

In September, 1923, the patient came to the office saying that she wanted 
another baby but was unable to coneeive and said that she would like to 
have her basal metabolic rate taken. The next day her rate was minus thirteen, 
so little below normal that we thought that her only pregnancy must have been 
only a coincidence, so far as our treatment was concerned. But, again, without 
expectation of suecess we gave her thyroid extract. On March 11, 1924, she came, 
not discouraged on account of amenorrhea but believing that she was pregnant 
because she had not menstruated since January 20, 1924. Our examination con- 
firmed her conviction that she was pregnant, and her second baby was_ born 
October 26, 1924. 

She took two grains of thyroid extract daily throughout this pregnancy and 
for a month after delivery, when her basal metabolic rate was normal, plus four. 
She continued to menstruate normally. We were now impressed with fact that 
two pregnancies had followed thyroid medication in the presence of a moderately 
low basal metabolie rate and we began our investigation by estimating the basal 
metabolic rate in other sterile women. But our enthusiasm received something of 
check when this same patient on December 1, 1925, came in and announced again 
that she was pregnant, not having menstruated since October 1. She had con- 
ceived without thyroid treatment, and we again feared, even though she had twice 
conceived under the treatment, that it was a coincidence and that her low metabolic 
rate was not a factor in her sterility, so we made a basal rate estimation the 
next day and we were a little more sanguine when we found the rate normal, 
plus eight. So our surmise that a normal rate is necessary to conception was still 
tenable. But we still wondered why the rate was normal when every previous 
determination was subnormal except when she was under treatment. 


She knew of our quandary and asked if iodized salt which she had been using 
on her tablé for some time could account for her normal basal rate. Perhaps it 
did. The patient aborted December 17, 1925. She was told to discontinue the 
iodized salt for the purpose of testing its effect upon her basal metabolic rate. 
On February 7, 1926, her basal rate had dropped to minus three, and on April 27, 
1926, to minus fourteen, so I believe that we may safely infer that her normal 
basal rate at the time of her third conception was in all probability due to the 
iodized salt. 

Perhaps, then, it is not beyond reason to believe that the three pregnancies 
in this patient were due to the treatment which made her basal metabolic rate 
normal, 


After this woman’s second pregnancy we began to think seriously 
about the possibility of moderately low basal metabolic rates being in 
some cases a cause of sterility (or the index of a cause). Therefore, 
in those eases with a history and symptoms pointing to endocrine dis- 
turbances we determined the rate, and lately, in practically all steril- 
ity eases, the rate has been taken. Our results are presented as this 
preliminary report. 
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We have for analysis 69 consecutive cases of sterile women upon 
whom the basal metabolism rate has been determined. Of these, 44 
came seeking relief for sterility ; the remaining 25 were found during 
the course of a complete general physical examination to have a low 
basal rate and were sterile, but sterility was not the primary reason 
for their coming for examination. Of the 44 seeking relief from steril- 
ity, 22, or 50 per cent, had a basal metabolic rate of minus ten or 
below. We are following the usual rule of considering the normal 
rate to be between plus ten and minus ten. 

Of these twenty-two, eight had a basal metabolie rate of between 
minus ten and fifteen; 5 between minus sixteen and minus twenty; 4 
between minus twenty-one and twenty-five; 2 between minus twenty- 
six and thirty, and 1 minus thirty-seven. Of these twenty-two, eight- 
een received carefully supervised thyroid medication, of whom 6, or 
3314 per cent, became pregnant within a short time after beginning 
treatment, usually within two months. 

One patient, reported above, conceived three times, giving us a total 
of eight pregnancies, or 40 per cent, following treatment. None of 
these 6 women had other symptoms of myxedema, not even the woman 
with a basal metabolic rate of minus thirty-seven, and, excepting this 
one, none had a rate more than minus twenty, the highest being minus 
thirteen. 

Having obtained these very suggestive results in women coming 
primarily on account of sterility, this question suggested itself: What 
proportion of women are sterile who come to the physician with other 
complaints than sterility for a general physical examination and 
are found to have a low basal metabolic rate? 

In this group were 114 women with low basal metabolism rates, of 
whom 68 were married. Thirty-one, or 45 per cent, of these women 
were sterile, including 4 with symptoms of myxedema whom we would 
expect to be sterile. Omitting these 4, 27, or 39 per cent, were without 
signs of myxedema, yet they were sterile. 

Weight is added to the probability of the low basal metabolism 
rate being the cause of the sterility by the fact that 40 per cent of the 
114 women, both married and unmarried, had functional disturbances 
of menstruation. 

In addition to 31 sterile women, there were 5 others who had no 
living children but had had one or more pregnancies resulting in 
abortion, misearriage or stillbirth, two of the women later carried 
their babies to full term following treatment. So it appears that a 
normal basal metabolie rate .is apparently not only necessary for 
conception to occur, but also probably necessary for a continuance 
of the pregnancy. 

Definite conclusions cannot be drawn from this small number of 
cases, but there is a significance in our findings which demands fur- 
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ther investigation to establish the truth or falsity of the possibility 
that moderate or, as it has been called, ‘‘incipient’’ hypothyroidism 
may be a cause (or the index of a cause) of sterility. To this end we 
are instituting animal experimentation and are making this prelim- 
inary report with the hope that others may continue the study on 
women who are sterile, and in due time enough evidence may be 
accumulated to decide the question one way or the other.* 


SUMMARY 


While the number of cases in this preliminary report are not suffi- 
cient to justify drawing final conclusions, the findings are significant 
because : 

1. The relation between the thyroid gland and the ovary is well 
known. 

2. Myxedema is certainly a cause of sterility. 

3. Lesser degrees of hypothyroidism are, by the results of our inves- 
tigation, apparently also a cause (or index of a cause) of sterility. 

4. A normal basal metabolism rate is apparently necessary to con- 
ception and to a normal continuance of pregnancy. 

5. Properly supervised thyroid medication will restore the basal 
metabolie rate to normal and in some cases result in conception. 

6. Women who habitually abort should have their basal metabolic 
rate taken. 


1009 NICOLLET AVENUE. (For discussion see page 763.) 


*I wish to acknowledge my indebtedness to my medical colleagues, Drs. Olga 
Hansen and James B. Carey, who made the general physical examinations and super- 
vised the medication in all of our cases. 


THE INCIDENCE OF DENTAL CARIES IN PREGNANT WOMEN* 


By Danieu E. Ziskrn, D.D.S., MINNEAPOLIS, MINN. 


(Chief of Dental Stoff, Minneapolis General Hospital, Assistant Professor, Depart. 
ment of Oral Surgery, University of Minnesota) 


"eed theories have been advanced as to the possible causes of 
dental caries in adult women. Among them, the belief that preg- 
nancy plays an important réle as a causative factor has become so 
widely accepted that it is almost universally regarded as a fact, both 
by the laity and by the professions. 

It occurred to me, during my observation of the mouth conditions of 
hundreds of pregnant women coming to the prenatal clinic at the Minne- 
apolis General Hospital, that it would be of interest to study the rela- 
tion between pregnancy and caries. With this purpose in view, the 
present investigation was undertaken. 

In this study, only pregnancy was considered as a causative factor, 
while any other theory which may have a bearing on the cause of caries 
in pregnant women was excluded. 

It would seem logical to believe that if we examined routinely the 
mouths of pregnant women and noted the frequency of the occurrence 
of decayed teeth, and later compared this group with a control group of 
women in whom pregnancy never existed, the conclusions derived from 
this comparison would clearly indicate whether or not pregnancy, per 
se, is an etiologic factor in caries of the teeth. Particularly would this 
be true if we could find two groups of women in whom, all other factors 
being equal, pregnancy was the only difference. 

The cases which we have statistically compiled were taken from the 
records of pregnant women attending the Minneapolis General Hospital 
Dental Clinie from 1922 to 1925. These cases number about 25 per 
cent of all eases attending the prenatal clinic. The mouth examinations 
were made, for the most part, during the latter months of the period of 
gestation. Some of the cases in the control group were obtained from 
the women attending the dental clinie at the Minneapolis General Hos- 
pital, and the others from the women applying for dental examinations 
at the College of Dentistry, University of Minnesota. Of the latter, 
forty-nine were married women and seventy-two unmarried. None of 
the control group were ever pregnant. 

The only apparent difference in the two groups is pregnaney. The 
patients came to these two clinics for mouth examinations in search of 
dental caries, for mouth hygiene, and for x-rays. They were referred 


*From the Department of Dentistry, Minneapolis General Hospital and the Uni- 
versity of Minnesota College of Dentistry. 


Read before the Twin Academy of Stomatology, March 9, 1925, and _ the 
Minneapolis District Dental Society, March 11, 1926. 
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either by physicians or by medical dispensaries for relief from some 
definite dental ailment. 

Thus, in this comparison, we have two groups of women, both attend- 
ing dental clinics, both from the same social strata of life, both of com- 
parable financial means, and both falling within the same age limitations. 

In considering the frequency of caries, every tooth filled, crowned, or 
decayed was counted. If a tooth had both a filling and a cavity, it was 
counted only as one occurrence and not as two. The tables, therefore, 
represent the number of carious teeth and not the number of cavities. 
I also counted missing teeth as an evidence of caries. Teeth may be 
missing from causes other than caries, yet, for the purpose of this 
classification, they were given similar consideration in both the preg- 
nant and control groups, as it is reasonable to suppose that in both 
groups there would be a like number of teeth extracted for causes other 
than earies, and this study tends to show a comparison between the two 
groups rather than a record of tooth destruction. 

The ages of the women in both groups range between fifteen and 
forty-five years, with the exception of six cases in the control group and 
two cases in the pregnant group which are beyond the age of forty-five. 
For convenience, the cases were separated into six age divisions as fol- 
lows: fifteen to nineteen vears; twenty to twenty-four years; twenty- 
five to twenty-nine years; thirty to thirty-four years; thirty-five to 
thirty-nine years; and forty to forty-five years. All cases beyond the 
age of forty-five were included in the last docuhen, 

Table I shows the distribution of cases according to the various ages 
in both groups. Here we find that over half the eases in both groups 
fall within a ten-year period between the ages of eighteen and twenty- 
eight. Fig. 1 is a smoothed curve, showing the data contained in Table 
I. The peak of this curve for the pregnant group is at age twenty-one, 
with 51 cases. For the control group, the peak is at age twenty, with 
20 caves. There are, in all, 599 cases in the pregnant group and 205 
cases in the control group. The cases compiled here are intended for 
a preliminary study. A subsequent report with a larger group of cases 
will be given later. 


TABLE IL 
it ENCY OF CARIOUS AND MISSING TEETH IN | PREGNANT WOMEN 


ace croup| NUMBER AVERAGE. PER CENT 

OF CASES | CARIOUS AND CARIOUS 
15-19 | 77 | 18.14 6.70 | 4.04 10.74 24 
20-24 | 226 21.89 9.27 4.16 13.43 33 
25-29 | 139 | 26.48 10.17 | 6.01 | 16.18 39 
30-34 | 90 81.89 10.45 9.78 | 20,23 47 
35-39 | 51 | 36.67 | 8.88 8.55 17.43 38 
40-45 | 16 | 41.82 | 6.43 | 12.32 | 18.75 33 
25.83 22 | 601 | 15.2: 35 
Total 599 | 25.85 3.01 | 15.23 


| Group Averages 
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Table II shows the cases in the pregnant group first separated into 
the six age divisions with the number of cases and average age for each, 
Next is shown the average incidence of carious and missing teeth for 
each division, first separately and then combined. The averages for 
the entire group are given below. The figures indicate teeth, carious 
and missing, in the average mouth for each age division and for the 
entire group, with the exception of the last column. Here is shown the 
per cent of caries only in teeth present at the time the examination was 


TABLE IIT 


FREQUENCY OF CARIOUS AND MIsstInG TEETH IN NEVER PREGNANT WOMEN 


_ AVERAGE 
AGE GRouP | NUMBER | | CARIOUS AND | PERCENT 
OF CASES | AGE | CARIOUS | MISSING |“ \iissing CARIOUS 
15-19 39 17.25 12.30 4.51 | 16.81 45 
20-24 | 71 ses 11.38 | 4.75 16.13 42 
25-29 45 26.45 12.13 | 6.33 | 18.46 47 
30-34 | 19 | 3148 13.09 | 7.21 | 20.21 52 
30-39 | 13 | 36.69 14.92 | 8.59 23.31 62 
40-45 | 18 44.37 11.55 1155 23.10 56 
Total | 205 27.09 | 5.94 17.61 : 
Group Averages 
TABLE IV 
COMPARISON OF CASES IN HOSPITAL AND DENTAL COLLEGE GROUPS 
GARIOUS AND | 
AGE NUMBER CARIOUS MISSING MISSING | PER CENT 
MBER AVERAGE NUMBER AVERAGE NUMBER AVERAGE 
15-19 Dental 23 301 13.0 | 102 | 4.4 403 | 175 47 
_| Hospits 16 179 | | a7 | 955 | 15.9 40 
| Dental 490) 133 | 3.5 623 16.8 46 
‘34 31s | 205 | 60 | 523 15.3 35 
ox og | Dental 29 377. | 13.0 | 176 | 60 | 553° 19.0— 50 
~v<"_|Hospital 16 | 169 | 10.5 | 109 | 68 | 278 17.3 41 
| Dental 13 178 | 13.6 88 | = | 53 
ninth | Hospital 6 69 11.5 | 49 | 118 19.6 48 
| Dental 11 IS | 14.3 103 23.7 | i2 
Hospital 2 36 «18.0 6 | 30 | 42 | 91.0 62 
|Dental 113 | 1504 | 13.6 | | 5.4 | | 191 | 51 
of Cases | Hlosp'tal 74 771 10.4 445 6.0 1216 | 16.4 40 


made. In the column headed, ‘*Carious and Missing Teeth’’ it will be 
noted that there is a general tendency for a rise in the frequency of the 
occurrence of caries with an inerease in age. 

Table IIT shows a similar treatment of the control group. It will be 
seen that in the column headed ‘‘Carious and Missing Teeth’’ there is 
also a general tendeney for an inerease in the frequency of the oceur- 
rence of caries with an increase in age, 

Since the cases in the control group were collected from two different 
sources, Table IV shows them separated according to each source and 
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a comparison made between them. They are classified as ‘‘dental,’’ for 
the Dental College group, and ‘‘hospital,’’ for the Hospital Dental 
Clinie group. The comparison was made to determine the difference jn 
the incidence of caries in the two groups. Here, as before, we find a 
general rise in the frequeney of the occurrence of caries as the age 
increases. The eases in the Dental College group show a greater inei- 
dence of caries than those in the Hospital group, but this can be ex- 
plained by the difference in ages as is shown in Table V. 

Table V is a combined table giving the comparison of the frequeney 
of carious and missing teeth in the following groups: the pregnant 
group; the hospital control group; and the combined Hospital and 
Dental College control group. This table shows the incidence of carious 
and missing teeth in the control group as actually higher than those in 
the pregnant group. A comparison of the ages, however, reveals the 
fact that the average age in the control group is higher than in the 
pregnant group. This explains the higher incidence of caries in the 
control group as, from the accompanying tables, we concluded that 
there was a rise in the occurrence of caries with an increase in age. 


TABLE VI 


DISTRIBUTION OF PREGNANCY 


AGE PREGNANCY AVERAGE |AVERAGE 
CASES Ist 2nd 8rd 4th 5th Tth Sth AGE 
15-19 43 38 t 1 1.13 18.16 
20-24!) 130 69 39 18 4 — — 1.66 21.86 
25-29 74 21 yf 10 10 4 — 2 -- 2.41 26.45 
30-34| 52 8 11 7 10 4 D 5 2 3.69 31.83 
35-39; 3 1 3 6 8 2 2 4 5 4.74 | 36.78 
40-45 | 12 _ —_ 2 2 — 2 4 2 5.83 | 41.17 


Total! 342 137 St 44 34 #10 
‘Average Age 22.07 25.21 27.57 31.11 31.00 35.: 


3 35.43! 37.00 


Figs. 2 and 3 show, diagramatically, the data contained in Tables 
III, 1V, and V. Fig. 2 shows a comparison, graphically, between the 
entire pregnant group and the entire control group. 

Fig. 3 shows the comparison between the entire pregnant and only 
the hospital control group. 

Fig. 4 is a bar diagram showing a comparison between the pregnant 
group, the hospital control group, and the combined control group. 
This study was made for the purpose of obtaining a comparison of the 
incidence of caries in remaining teeth only. That is, missing teeth were 
not counted. Here, as in the other figures, there is the same tendency 
to a rise in the frequeney of occurrence of caries with an increase in 
age except in the latter division (forty to forty-five years) where there 
were so few cases that the comparison might well have been omitted. 

A further consideration of the probability of pregnancy as a cause 
of caries may be shown in a classification of the pregnant women ac- 
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cording to the number of pregnancies. If pregnancy is a cause of 
earies then the woman having the largest number of pregnancies should 
also have the largest frequency of carious and missing teeth. If, how- 
ever, pregnancy is not a cause of caries, then the number of preg. 
nancies will not add materially to the frequency of caries, but the age 
will be the determining factor. 

Table VI shows the distribution of the cases in the pregnant group 


according to the six age divisions and to the number of pregnancies, 
Owing to the incomplete data, only those cases in which the number of 
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pregnancies were known were included in this table: 342 cases. 
Since there were so few eases of more than eight pregnancies, those 
exceeding this number were included in the eight-pregnanecy group. 
This table also shows the average number of pregnancies for each age 
division as well as the average ages for both the six age divisions and 
the eight pregnancy groups. . 


Table VII shows the average frequency of carious and missing teeth 
in the known pregnancy group. The averages are calculated for each 
age division and for each pregnancy group. The per cent of carious 
teeth present at the time of examination is shown also. 

Fig. 5 contains two sets of curves: one set showing average carious 
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and missing teeth according to pregnancy order, and the other showing 
average carious and missing teeth according to the age divisions; it also 
illustrates the data contained in Table VII. It will be noted here that 
the two curves rise in about the same degree. This tends to show that 
age is the determining factor in the increase in caries rather than preg- 
nancy for if the pregnancy order influenced the frequency of caries, we 
would expect to find this curve much steeper. 


CONCLUSIONS 


1. Pregnancy, per se, cannot be given as a cause of earies of the 
teeth. 

2. The foregoing data show that there is a rise in the frequency of 
caries with an increase in age. 

3. The number of pregnancies does’ not influence the frequency of 
earies of the teeth. 


Appreciation is expressed to Drs. R. E. Seammon and F. L. Adair of 
Minneapolis, for their valuable suggestions in the compilation of these 
data. 


THE FREQUENCY AND MEANING OF BACKACHE IN 
GYNECOLOGY* 


By Frank W. Lynenu, M.D., San Francisco, CALIFORNIA 


(From the Department of Obstetrics i Gynecology, University of California 
Medical School) 


HE study of backache forms a most interesting problem in med- 

icine. It is now definitely known that backache may arise from 
any number of conditions which may be coexistent in the same individ- 
ual, therefore, in an analysis from an etiologic standpoint, it is neces- 
sary to proceed with the utmost caution. "It has taken a long time for 
medicine to arrive at this conclusion, and there have been many steps 
in the development of the opinion. 


When gynecology first developed as a specialty, it was believed that 
pelvic conditions were the chief cause of backache. The view changed 
only when it became known that relief did not often follow the pro- 
cedures directed toward the pathologie conditions, and that men also 
were liable to backache. At that time little was known as to the 
etiology of lumbago or sciatica, or of the réle the prostate plays in 
causing backache. When the pendulum swung to the other side, the 
gynecologists became most conservative in their statements relative to 
backache. Indeed, H. A. Kelly in the nineties constantly cautioned 
his students not to definitely promise relief from backache in the pres- 
ence of pelvie inflammatory conditions or in the marked retroversions. 


*Read at the Fifty-first Annual mee) of the American Gynecological Society, 
Stockbridge, Mass., May 20, 1926. 
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The orthopedists made the next effort to establish the ‘causes of 
backache. Meisenbach urged that since the sacroiliaecs were true 
joints, they might slip when they became distended, and cause pain. 
In all, he reported 84 pathologie conditions of the joint. His work 
was followed by Lovett who, with Albee, also claimed that the saero- 
iliae articulations were true joints. They proved this by introducing 
colored fluids into them, thus giving outlines. However, the fact that 
the sacroiliac articulations were true joints had been known a long 
time. Albinius, in Leyden, nearly 300 years before, had proved it 
by convincing dissections. William Hunter had discovered the point 
anew and emphasized the importance of the joints in labor. A hundred 
years later, Senoir presented his specimens proving the point before 
the Paris Academy of Science. Luschka, in 1854, made similar ob- 
servations regarding them and recorded them in the literature. The 
whole subject was most ably presented by Dunean’s remarkable 
essays in 1867. Dunean emphasized the error of teaching that the 
pelvis is immobile since if it were true, men could walk in the most 
restricted manner and only after tremendous muscular exertion. 

Lovett, however, is responsible for the first step in the modern con- 
ceptions of backache. He showed that it might be due to disease or 
displacements of the joint, to traumatism of the back, to arthritis 
of the spine as well as various pelvie conditions. However, he felt 
that the most common cause was statie in origin and due to the over- 
strain of the muscles of the back, and that backache usually came 
from the irritation of these muscles, ligaments and fasciae. He also 
showed a large group of eases caused by strain or relaxation of the 
sacroiliac joint itself. Since the work of Lovett, the world has be- 
come well acquainted with the static factors. Nearly all believe that 
a forward displacement of the center of gravity is followed by undue 
strain on the back muscles. The pain results from fatigue and mus- 
cular irritation; although when the pain is in the neighborhood of 
the joint, it is difficult to say whether it comes from the muscles and 
fasciae about the sacroiliac joints or from the joints themselves. It 
is well known that in pregnancy the sacroiliaes as well as the sym- 
physis are likely to have an exaggerated motility because of pelvic 
congestion. Because of the exaggerated stance in pregnancy, the 
sacrum may be readily pulled out of its place in articulation with 
the ilium and cause pain. Hence, any undue forward position of the 
body, if accompanied with a relaxed joint, would tend to displace the 
articulations and produce pain in that region. Thus, backache in fat 
men can be accounted for in many eases by muscular fatigue. The 
leg cramps in pregnancy doubtless follow muscular strain caused by 
Nature’s effort to maintain a true footing in spite of the exaggerated 
abdominal position. With arthritis of the spine, there may be various 
nerve pressures; stiffness and lateral deviations of the spine may 
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also cause backache. There is x-ray evidence that osteophytes in the 
vertebrae and lipping in the vertebral edges may cause pain. 


With the advent of focal infection, many other causes for backache 
were recognized. Billings stressed the importance of teeth, tonsils, 
sinuses of the head, the appendix, gall bladder, prostate, seminal 
vesicles and the female pelvic organs as chief sites of focal infection. 
The bacteriologie work of Rosenow and Dick has given this theory 
a reasonable amount of corroboration. It establishes the fact that 
backache may well represent some evidence of infection with or with- 
out disturbance of posture. 


The influence of posture in gynecology was early urged by Dickin- 
son. He ealled attention to the frequency of bad posture in women 
and proved his contention by a composite chart of the silhouettes of 
the back and abdomen of many eases. His work, however, has not 
aroused the interest that it merits. Since then, many men interested 
in gynecology have read papers on backache in women. Most of them 
discuss lightly the theory that gynecologic conditions may be an im- 
portant factor in the complaint. 

There are certain fundamental difficulties that attend any investi- 
gation of backache in gynecology. They attend the fact that bad 
posture is most common in women. Women do not stand as well 
ordinarily as men. They normally slouch and put overstrain on the 
posterior musculature. They have a high proportion of flat feet since 
they choose shoes that are governed by style and not by the needs of 
the wearer. Nearly all the complainants had borne children and had 
lax abdominal walls, and therefore tended to stand in an unusually 
ptotie position. The importance of fatigue is not sufficiently empha- 
sized. Fatigue alone may be responsible for backache and because 
nearly all gynecologic cases complain of backache, it seems reason- 
able to assume that fatigue must be shared with statie as well as with 
the pelvie conditions. 

When reviewing this field, I found comparatively few articles that 
had been developed from a series of well controlled observations so 
that they could be regarded as definite conclusions. From the stand- 
point of pure theory, it seemed reasonable to believe that pelvie dis- 
orders might share with stance and fatigue the responsibility of caus- 
ing backache, because women with comparatively slight pelvie path- 
ology are likely to complain of backache when there is menstruation 
or premenstrual congestion. Women having backache usually say 
that it is more severe at the time of premenstrual congestion. There 
is also abundant proof that many women complain bitterly of back- 
ache until they are relieved by the cure of their dysmenorrhea, or of a 
marked uterine retroflexion, and that it ceases following the meno- 
pause. Backache in these eases is confined to the sacral or lower 
lumbar region and usually is referred to the upper sacrum. It is not 
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likely to be confused with the backache of fatigue which is usually 
referred to the dorsal region, although it is frequently confused with 
the orthopedic conditions. 

Our interest in this subject was revived by reading the articles 
claiming that backache was rarely caused by gynecologie conditions. 
Up to that time, I had been impressed with the idea that many of 
my patients who complained bitterly of backache before operation 
were completely relieved after the correction of well-defined gyne- 
ecologic conditions. I knew of no way to approach this subject but by 
a study of the pre- and postoperative symptoms. 

Fortunately, we have a well ordered follow-up system in our De- 
partment in the University of California Hospital, in which we fol- 
lowed 90 per cent of cases with gynecologic conditions. Because we 
are conducting a study on the fate of the ovaries following hysteree- 
tomy, and of the meaning of retropositions, we had a large number 
of eases that had been followed carefully for several years, several 
hundred of them from four to nine years. We began our study with 
the review of 500 laparotomies which had been followed from one to 
eight years, many of which had vaginal work in addition. In eal- 
culating results, we thought that when the patient was permanently 
eured of backache by a gynecologic operation, we were justified in 
concluding that the backache was due to pelvie pathology, although 
there is always the chance that a good result might be due to an 
improved general condition. At the outset, we were fully aware of 
the many errors that might attend such an investigation, largely be- 
cause the cases were not developed years ago primarily for such a 
study. Thus, to be of the greatest value, we should have a large 
series of cases which could be studied in similar groups of like 
postural defects of stance, ete., as long since advocated by Dickinson, 
or after they had been classified in various divisions, according to 
their individual reactions. Moreover, we should have as contrast a 
series of normal controls. While we could have arranged a series on 
this plan, it would have been too small to be of much value. For 
that reason, we confined our study of backache to groups of similar 
pelvic pathology. 

As we proceeded with the work, we found that leads developed which 
required the addition of eases which only had cervical tears or vaginal 
relaxations. The results proved of such interest that we have now 
restudied the question from our histories of 1041 cases which have 
been followed accurately for a minimum of one and a maximum of 
eight years after operation. 

Backache in the sacrum, or in the lower lumbar region, was a pre- 
operative symptom in 49 per cent of 1041 gynecologie eases and did 
not constitute a complaint in 51 per cent. Our follow-up suggests 
that it was due to a gynecologic condition in 76.5 per cent of all who 
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had backache, since the complaint disappeared following operation 
and did not return again to constitute any but an occasional and com- 
paratively slight symptom during the one to eight years follow-up 
period after ope ration, except in the presence of new gynecologic con- 
ditions. There were 23 per cent of the backache cases who were not 
relieved by the operation, composed of 16.5 per cent whose backache 
was not cured and 7 per eent whose backache was only improved 
after operation. We believe that these figures indicate that ortho- 
pedie conditions may have been responsible for at least 16.5 per cent 
of all the sacrolumbar backaches in the series and possibly part of 
the 7 per cent of cases whose backache was only improved following 
operation. There is, of course, the possibility that many of these 
eases might have had other etiologic factors, such as extremely bad 
tonsils or teeth which were treated in the operative routine. At any 
rate, the backache was diagnosed as orthopedic prior to operation in 
a very considerable number of cases in the series. We have included 
all such cases in the review because it is a study of the frequency and 
meaning of backache in gynecology. 

Our series of 1041 eases consisted of 28 ovarian tumors, each tumor 
more than 8 em. in diameter, 101 fibroids composed of eases in which 
fibroids were the major condition, 484 pelvie inflammatory disease 
eases, 290 retrodisplacements, most of them combined with descent, 
cervical injuries, and vaginal relaxations, 125 generally relaxed 
vaginal outlets of marked size including cervical lacerations, and 63 
eases of complete prolapse. The cases were first studied in the above 
divisions. We made little headway. We presently found that injury 
and defects of the floor were a tremendous factor in the symptoms. 
We then arranged each of the various groupings accordingly as the 
pathology was entirely intraabdominal, or presented cervical path- 
ology in addition, or combined cervical pathology and vaginal relaxa- 
tion in addition to the intraabdominal condition, or was limited en- 
tirely to the cervical lacerations and vaginal conditions. 

The vaginal relaxations were limited to those of large size in women 
in the childbearing age. The pelvic inflammatory cases consisted 
entirely of chronie eases since we do not admit the acute conditions. 
As our study progressed, it seemed reasonable to study the pelvie in- 
flammations in two general groups, accordingly as they were mild or 
more severe eases. The milder pelvic inflammations consisted of 210 
eases, in which at operation it was necessary to remove only one tube 
and ovary, or rarely both tubes and one ovary, with or without 
vaginal work in addition. Nearly all of this group presented pos- 
terior displacements of the uterus which were Nature’s reaction to 
limit the inflammation. Such eases must be carefully distinguished 
from the noninflammatory type of displacement to which they bear no 
resemblance. The more severe type of pelvic inflammatory conditions 
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consisted of 224 cases in which it was necessary to perform a hysteree- 
tomy. We studied these in two groups, accordingly as the hysteree- 
tomy was complete or limited to the amputation of the uterine body. 
There were 83 panhysterectomies and 141 supravaginals. These divi- 
sions were subdivided again according to the treatment of adnexal 
disease and the condition of the vaginal floor. 

Low backache was present in 15.4 per cent of the ovarian tumors; 
in 34 per cent of the fibroids; in 49 per cent of the pelvic inflamma- 
tory conditions; in 61 per cent of the retroversions and flexions; in 
71 per cent of marked vaginal relaxations in the women in the men- 
strual age, and in only 22 per cent of the complete prolapsus eases. 
Of the cases in which backache was a preoperative symptom, the 
complaint was eured by the gynecologic operation in 50 per cent of 
the ovarian tumors; in 72 per cent of the pelvic inflammatory proc- 
esses; in 79 per cent of the relaxed vaginal outlets; in 80 per cent of 
the fibroids; in 81 per cent of the retroversions and flexions and in 
only 37 per cent of the complete procidentias. 

Various interesting features presented as the study developed. For 
a long time, they merely added to the confusion. First of all, we 
were greatly impressed with the infrequenecy of backache in ovarian 
tumors. Nearly all the ovarian tumors were of a size in excess of a 
five months’ pregnancy, the largest one weighing 60 pounds. Back- 
ache was present once in 16 simple tumors; it was absent in an ad- 
herent pseudomucinous tumor of considerable size that had recurred 
after a previous operation. It was present in only two of six ovarian 
cancers, none of which had broken through the capsule. One of these 
tumors was of a size which entirely filled the abdomen. Backache 
was absent in one large retroperitoneal parovarian tumor. 


The 101 fibroids represented many types. Severe backache was a 
complaint of one woman of 50 who had a goose egg sized tumor ad- 
herent in the pelvis and with almost complete calcification. Yet there 
were several cases without backache with a growth firmly fixed in the 
pelvis by adhesions, or with deeply fixed broad ligament and cer- 
vieal fibroids. We found that backache was often absent even when 
the circulation was developing rapidly in quickly growing but other- 
wise uncomplicated tumors because there is, we believe, no chronic 
passive congestion. Backache was a rare complaint when there was a 
single large tumor, or when the patient had increased bleeding. 
Severe backache accompanied several tumors that were growing rap- 
idly in retroflexions and in those that were developing degenerations. 
Backache was frequent when there were many small tumors and the 
uterus was in retroflexion. It also seems that backache was more fre- 
quent when the ovaries were adherent to the posterior wall. The fact 
that backache was present in but 15 per cent of ovarian tumors and 
34 per cent of the fibroids deserves considerable attention. The back- 
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ache often disappeared when a rapidly growing uncomplicated tumor 
arose from the pelvis into the abdomen, reminding us of similar find- 
ings in retrodisplacements of a pregnant uterus temporarily inear- 
cerated in the third or fourth month of pregnaney. 

The importance of chronic pelvic congestion began to be appreci- 
ated when we studied the retroversions and flexions. Nearly all of 
these cases presented also more or less descent and cervical injuries and 
vaginal relaxations. All were, however, simple cases not complicated by 
pelvic inflammation. Our first great lead came after we separated the 
simple retroversioflexions from those which presented cervical or 
vaginal conditions in addition. We thus were able to study cases in 
which the grossly apparent pathology seemed at first to be limited to 
the retroflexion but which in reality deals with disturbance of the 
pelvic circulation. We are perfectly aware that there is not com- 
plete agreement that the so-called simple retroflexions and retrover- 
sions may ever cause symptoms. We have, however, proved to our 
complete satisfaction by a prolonged follow-up study of approxi- 
mately 500 cases that chronic passive congestion in retroflexed uteri 
of the third degree may occasion definite symptoms under certain 
conditions. We believe that symptoms invariably result, when the 
uterus is enlarged, if the displacement has followed parametrial in- 
juries during parturition. The symptoms accompanying retroversion 
disappear after the menopause, although there is a persistence of the 
anatomic condition. We feel that the following factors favor the 
development of symptoms in the simple retroflexions: enlargement 
of the uterus because of chronic passive congestion; varicose veins of 
the broad ligament; prolapsed enlarged ovaries which hang low in the 
pelvis. We have found no eases of simple retroflexions which present 
symptoms in the absence of these conditions. In another study, we 
attempted to see if symptoms. finally develop in women who have 
moderately displaced uteri, not enlarged, who come in without symp- 
toms. We felt that a certain number must return ultimately with 
more marked displacements and evidences of a disturbed circulation 
if the condition was acquired because of deep fascial injuries during 
parturition. We were forced to abandon the study because of the 
difficulty of keeping the entire series under continuous observation 
for a term of years in the absence of definite symptoms: although 
now and then a ease returned after having been lost sight of for 
some years, coming back with a greatly enlarged uterus and complain- 
ing of symptoms. In the present study, we divided the simple uncom- 
plicated displacements into various subdivisions, grouping them first 
according to the length of the uterus as shown at time of operation. 
This gave us much help in arriving at conclusions. Many of these 
cases had come in because of pain, or backache, or difficulty in men- 
struation. We found that no single factor appeared to be responsible 
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for backache. Thus, there were many greatly enlarged acutely dis. 
placed uteri without backache; many eases of prolapsed ovary with- 
out backache; many eases of varicosities of the broad ligament with- 
out backache, but no case was seen presenting backache without sey- 
eral of these conditions. Many of our displacement cases had bad 
tonsils or bad teeth without backache. Gallstones and a chronie ap- 
pendix or gall bladder did not seem to be a factor in producing the 
condition. Cystitis usually caused a definite backache. Backache 
followed in a number of eases where the tubes were cut and ligated; 
we wondered whether because of ovarian adhesions. 

An entirely different type of retroversioflexion is found in the eases 
of pelvie inflammation. In this group, the retrodisplacement is see- 
ondary and represents Nature’s effort to wall off a pelvie infection. 
The uterus is usually not enlarged since the chief lesion is in the tubes 
or ovaries. Backache is not a frequent complaint in the latest stages 
of these infections since the pelvie circulation has been eut down 
after the infection has been limited. We operate only for the residues 
of the pelvie infection. Our study shows that backache was very fre- 
quent in chronic pelvie inflammatory cases when the uterus was en- 
larged and congested and there was frequent or severe bleeding. The 
backache was often most marked in the period of premenstrual con- 
gestion and was relieved after the ease began bleeding. It is worthy 
of emphasis that backache was present in 61 per cent of the 290 non- 
inflammatory retroversioflexions and in only 50 per cent of the retro- 
displacements associated with tuboovarian inflammation. This we 
believe indicates the difference in frequency of chronic disturbances 
in the pelvie cireulation. The backache was cured by gynecologic 
operation in 81 per cent of the noninflammatory retroversioflexions ; 
in 87 per cent of the mild inflammatory conditions associated with en- 
larged adherent uteri in retroversioflexion, and in only 64 per cent of 
the later stages of the more extensive types of pelvie inflammation. 

There seems to be a perfectly good reason for the long continuance 
of backache with the more severe pelvic conditions. The saeral plexus 
is separated from the pelvie viscera only by the pelvic fascia and readily 
receives its share of pelvie infection. It seems reasonable to believe 
that the nerve changes become chronie in the very bad eases with 
pelvic inflammation and require many months of rest before returning 
to the normal condition. We find that women are less disturbed with 
sacral pain after the menopause has developed, or operations or treat- 
ments have stopped or reduced the periodie pelvic congestion. We 
are strongly reminded of the backache that accompanies prostatic 
inflammation. 

In the pelvie inflammatory group, we find points similar to those 
noted in the retroversions and flexions. The presence of a chronic 
gall bladder or gallstones or a chronie appendix did not seem to favor 
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backache. We are also greatly surprised to find a number of cases 
that came in for operation because of pain from former operative 
adhesions were free from backache. Cystitis again favored the pro- 
duction of backache. Two of the four eases of tuberculous peri- 
tonitis were free from backache; the backache was not cured in the 
other two cases. All of the group were treated by supravaginal hys- 
terectomy with bilateral salpingo-oophorectomy. 

We were greatly interested in the faet that none of six operable 
eases of cancer of the uterus had backache as a symptom. On the 
other hand, we rarely see cases with inoperable carcinoma in which 
backache is not an important symptom. Nor do we usually find back- 
ache in women whose complaint is idiopathic menorrhagia or the so- 
ealled fibroid uterus in which hemorrhage is a constant symptom. 

A review of the relaxed vaginal outlets and endoecervicitis cases 
gave interesting findings. There is no deubt but that backache fol- 
lows congestion of an indurated parametrium caused by a lacerated 
cervix and some chronie infection. Backache was present in 71 per 
cent of women under forty years who presented very marked vaginal 
relaxations. It appeared as if it occurred more frequently when there 
were large high rectoceles or enteroceles than when there was large 
eystocele without cystitis. Traction on the broad ligaments may be 
responsible for the symptoms in which these eases resemble retro- 
versioflexions with considerable descent and traction of the engorged 
parametrium. Backache was cured by gynecologie operation in 81 
per cent of these cases of marked vaginal relaxation. Study of our 
tables shows that the percentage of backache is increased in any 
group of intraabdominal pelvie pathology if the eases have vaginal 
relaxations in addition. 

In marked contrast to our findings in relaxed vaginal outlets are 
those in complete prolapse, a condition which, of course, is the last 
degree of vaginal relaxation. Backache in complete prolapse was 
present in only 22 per cent of cases and was eured by operation in 
but 37 per cent of them. This is opposed to the frequency of back- 
ache in 71 per cent of younger women with less marked relaxations 
of which 79 per cent were cured by operation. 

The marked difference in the percentage of backache in relaxed 
vaginal outlet cases and in those of complete prolapse can be ex- 
plained only on the basis of circulatory restrictions and loss of fune- 
tion in procidentia eases. Many of the prolapse eases stated that they 
had much backache when they were younger and before the uterus 
“‘eame down.’’ The large number of backaches in procidentia re- 
maining uncured by operation ealls attention to the fact that these 
women usually have markedly relaxed or pendulous fat abdominal 
walls, with bad posture, bad teeth, bad feet, and well-marked static 
conditions. 
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As the result of a preoperative and follow-up study of 1041 gyne. 
ecologically operated cases that were carefully observed for periods 
varying between one and eight years, we believe we are justified in 
the following conclusions: 

1. Sacral or sacrolumbar backache was a complaint in 49 per cent 
of 1041 women who came to gynecologic operation. 


2. It eonstituted a complaint in 15 per cent of the 28 ovarian 
tumors; in 34 per cent of 101 fibroids; in 49 per cent of 434 pelvie 
inflammatory disease cases that came to abdominal operation; in 61 
per cent of 290 retrodisplacements, most of which were combined 
with descent, cervical injuries and vaginal relaxations; in 71 per cent 
of the 125 marked vaginal relaxations in women under forty; and in 
only 22 per cent of the 63 complete prolapsus cases. 


3. Backache may be ascribed to gynecologic pathology because it 
remained cured for periods ranging from one to eight years in 76.5 
per cent of the 510 women of the series that had this as a preoperative 
symptom. 

4. Backache was cured in the following percentages of the cases 
that had this preoperative symptom: 50 per cent of the ovarian 
tumors; 72 per cent of the pelvic chronic inflammations; 79 per cent 
of the relaxed vaginal outlets in women under forty; 80 per cent of 
the fibroids; 81 per cent of the retroversions and flexions; and 37 per 
cent of the complete procidentia. 


5. Backache in gynecologic conditions is due chiefly to pelvie con- 
gestion. Comparatively slight defects in posture may favor the de- 
velopment of the condition. 


6. Orthopedie conditions were responsible for between 16.5 per cent 
and 23.5 per cent of the total backaches of the series. 
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THE TECHNIC OF CESAREAN SECTION, WITH SPECIAL 
REFERENCE TO THE LOWER UTERINE 
SEGMENT INCISION* 


By J. M. Munro Kerr, M.D., GLAscow 
(Professor of Obstetrics and Gynecology, Glasgow University) 


THE UNSATISFACTORY NATURE OF THE UTERINE SCAR AFTER THE ORDINARY 
LONGITUDINAL INCISION 


RACTICALLY all writers have been foreed to the conclusion that 

in a fair percentage of cases the sear after the ordinary longi- 
tudinal incision is not satisfactory. Couvelaire’ states that in 17 per 
cent of cases there is an unsatisfactory cicatrix, in 10 per cent ex- 
treme thinning of the cicatrix, and in 2 per cent rupture of the uterus. 
Losee,? MePherson,* and Findlay* give somewhat similar experiences. 

Eardley Holland® organized, early in 1920, among a large number 
of obstetric surgeons in Great Britain and Ireland, a follow-up inquiry 
into the subsequent obstetric history of hospital patients who had had 
eesarean section performed between the years 1912 and 1918, inelu- 
sive. He summarizes his results in the following table: 


Total number of cesarean section patients (excluding fatal and sterilized 
cases, and cases of repeated cesarean section where the first operation 


was performed price te 1912) 1,605 
Number in whom no subsequent pregnancy occurred --_-~-_~-_-__________- 616 
Number who subsequently became pregnant —--_.-_._....___.-.--...-.__- 487 
Results of pregnancies: 

Delivery by natural passages 78 

Repeated cesarean section 

18 


These figures show that the frequency of rupture of the sear in 
subsequent pregnancy or labor (cases of abortion and early pregnancy 
excluded) is 18 in 448, or 4 per cent; also, that the proportion of 
ruptured sears to eases of delivery by the natural passages is 18 to 74, 
or 1 to 4.3. 

Two of the most important contributions to the macroscopic and 
microscopic appearances of the uterine sear of the ordinary longi- 
tudinal incision are by Gamble® and MelIntyre.?’ The latter found in 
his investigations that the sears contained a relatively large quantity 


*Read, by title, at the Fifty-first Annual Meeting of the American Gynecological 
Society, Stockbridge, Mass., May 20-21, 1926. 
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of fibrous tissue. He did not find, even where the healing process was 
most satisfactory, an absence of fibrous tissue and a muscle regenera- 
tion, as Gamble states occurs under ideal conditions. 


We take it, therefore, that there is definite evidence that the uter. 
ine sear after the longitudinal incision is not as sound a sear as is 
generally supposed, and that it frequently gives way completely or 
partially. 


THE REASONS WILY THE UTERINE SCAR WITIL THE ORDINARY LONGITUDINAL 
INCISION IS SO FREQUENTLY DEFECTIVE 


If a general surgeon were asked his opinion why the cesarean see- 
tion wound is unsatisfactory in a number of cases, he would almost 
certainly give the answer that it is due to faulty technie. The ex- 
planation, however, is not so simple, for, as I shall try to indieate, the 
process of healing in the uterine wound is lable to certain disturbing 
factors which do not prevail in wounds elsewhere. 

The first of these is the difficulty in securing complete asepsis. 
Now, this is specially difficult with the uterine wound, because of the 
danger of upward infection from the vagina. As cesarean section has 
often to be performed with the patient imperfectly prepared, and 
upon a structure so easily infected, it is not to be wondered at that 
even in the hands of the most careful and experienced operators in- 
fection of the uterus from below cannot always be prevented. 

Another very important factor which militates against an absolutely 
normal healing in the uterine wound is the faet that the uterine mus- 
cle fibers during the puerperium are in a state of degeneration. An 
autolysis occurs in the musele fibers. It is highly probable, therefore, 
that the healing process is interfered with in the early days of the 
puerperium as a result of this degeneration. 

A third disturbing factor is the faet that the sheets of muscle 
which form the uterine wall are irregularly distributed, and this is 
seen very markedly in cesarean section whenever the uterus begins 
to retract. The surface of the wound, then, instead of being smooth, 
becomes irregular and puckered, and no matter how carefully the 
surgeon stitches the wound it is difficult to prevent the occurrence of 
small pockets of blood when he brings the surfaces of the wound 
together. 

A fourth disturbing factor is the state of unrest of the uterus sub- 
sequent to operation. Not only does the uterus ‘‘retract,’’ but from 
time to time it ‘‘contracts.’”’ If the uterus contraets before the 
sutures are inserted it will be observed that the edges and surfaces of 
the wound gape; while if the sutures are tied they appear strained 
when the uterus contracts. This alternate contraction and relaxation 
of the uterus, therefore, disturbs coaptation and lessens the hold the 
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stitches have on the tissues, and so favors the occurrence of small 
collections of blood between the coapted surfaces, 

A fifth and very important factor is the necessity imposed upon 
the surgeon of using his ligatures not only as coaptors but as hemo- 
static agents. For the ideal healing of a wound, next to asepsis 
comes complete hemostasis. The general surgeon secures this by 
picking up bleeding vessels and if necessary applying ligatures to 
them. The obstetric surgeon cannot do this. He has to apply his 
sutures firmly if he wishes to stop bleeding and prevent the effusion 
of a certain amount of blood between the eut surfaces of the uterine 
wound. 

There is yet another disturbing factor. If the placenta is situated 
on the anterior wall, and this occurs in about 40 per cent of eases, the 
operator will find that he has a layer of tissue peculiarly diffieult to 
stitch and coapt exactly. It is very spongy, very friable, and contains 
large vessels; and, no matter how carefully he applies his sutures, 
blood collects between the edges and there is a tendency for a gutter 
to form along the internal line of the wound. Into this gutter at the 
subsequent pregnaney the membranes protrude and a hernia gradu- 
ally develops: this is the ordinary method of rupture in a subsequent 
pregnancy or labor. 

I maintain that these failures very decidedly militate against an 
absolutely sound uterine cicatrix. 


ADVANTAGES OF THE LOWER UTERINE SEGMENT INCISION 


Anyone who has employed this method and seriously studied the 
formation and anatomy of the lower segment must be impressed by 
the following advantages this area presents to the surgeon who is 
anxious to secure a sound uterine cieatrix. Both Eardley Holland 
and I have already referred to this matter in our writings on the 
subject. 


1. The wall of the uterus in this area is thin, especially if labor has 
been in progress for some time; it is often not more than one-sixth of 
an inch in thickness. 

2. The tissue consists of fibromuscular tissue as in the upper seg- 
ment, but here the fibrous tissue is much more abundant. MelIntyre 
has tried to estimate the relative proportion of muscular and fibrous 
tissue. 

3. It is less vaseular. It is surprising how slight is the bleeding 
when an incision is made in this area. 

4. As a result the surfaces of the wound ean be more accurately 
approximated, and the formation of these pockets of blood elot al- 
ready referred to can be prevented. 


5. This area of the uterus, although it does not remain absolutely 
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inactive after the uterus is emptied, is more passive; and the wound 
has a chance of healing better, for it is less disturbed than is a 
wound in the upper segment. One has only to look at the appear- 
ance of the lower segment, as shown by frozen sections, to appreciate 
this point and its importance. 


6. The wound is completely covered with the bladder wall and 
peritoneum. This keeps the wound extraperitoneal, limits slight in- 
fection, and prevents any adhesions of the uterus to surrounding 
tissues and structures. 


7. Should infection unfortunately occur, it is an area that can be 
reached from the vagina should that be thought necessary, for the 
cervix can be pulled down, the bladder reflected from the cervix, and 
the wound drained. 


8. The wound in the lower segment is not put on the stretch during 
a subsequent pregnancy: it is only after prolonged labor that this 
occurs. Very different are the conditions in the upper segment when 
during the whole time of pregnancy one is in doubt as to how the 
sear will stand the strain of the ever-increasing distension of the 
uterus and the active contractions of labor. 


9. As far as can be judged from the literature, the few examples of 
weakening or rupture of the sear with the lower segment incision have 
been cases in which a longitudinal incision was employed. The objec- 
tions to this incision are detailed under ‘‘Technie.’’ 


TECHNIC OF OPERATION 


The patient is placed in the Trendelenburg position. One-half c.e. 
of pituitrin is injected into the triceps muscle to secure prompt con- 
traction when the uterus is emptied. A longitudinal incision, .about 
six inches in length, is made through the abdominal wall in the middle 
line, the lower end just reaching the symphysis pubis. The lower 
end of the wound is then retracted over a protecting layer of gauze 
with a Doyen’s retractor. The rest of the abdominal cavity is pro- 
tected by packing off the upper portion of the operation area with 
gauze. <A transverse incision is made through the loose peritoneal 
covering of the uterus, about halfway down the lower uterine seg- 
ment. In recent cases my assistant, Dr. Hendry, and I have been 
employing a curved transverse incision with the convexity directed 
downwards. The object of this line of incision is to lessen the risk of 
injuring the vessels at the side. We are convinced that it is a much 
safer incision than the longitudinal one, for with the latter there is 
great risk of the wound extending into the upper contractile portion 
of the uterus. It is an interesting fact that in the few cases of rupture 
or weakening of the sear of the lower uterine segment incision, the 
line of incision in all the eases has been vertical. If the head is not 
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easily accessible, pressure on the fundus through the abdominal wall 
often brings the occiput into the wound. To avoid handling, espe- 
cially in presumably infected cases, the head may then be picked up 
with a pair of short obstetrie forceps, used as guides and not as 
tractors, and the delivery completed by pressure on the fundus. The 
umbilical cord is ligated and divided in the usual way. A self- 
retaining retractor is now inserted to keep the sides of the abdominal 
wall apart. If the cervix is not well dilated, the placenta is delivered 
by compression of the fundus through the abdominal wall, and trae- 
tion on the cord. An intramuscular injection of a sterile preparation 
of ergot is given at this stage. If the cervix is known to be well 
dilated,—and this is a most important advantage in an infected ecase,— 
the placental end of the cord is dropped back into the uterus, the 
placenta and membranes being expressed per vias naturales when 
the abdomen has been closed. By this means intrawterine manipula- 
tions are reduced to a minimum. The edges of the uterine wound are 
now picked up with fine tissue forceps or temporary silk ligatures. 
The mucous membrane, with the innermost portion of the muscle coat, 
is now sutured with a continuous No. 1 chromie catgut suture, the 
edges of the mucous membrane being directed inwards towards the 
uterine cavity. The remainder of the muscular coat is then carefully 
approximated and sutured with a continuous No. 2 or No. 3 chromic 
eatgut suture. Great care must be taken to secure completely the 
lateral extremities of the incision. The peritoneum over the uterus 
is then closed with a continuous No. 1 or No. 0 eatgut suture, the 
operation area being thus completely shut off. The gauze packing is 
now removed, and the abdominal wall carefully closed in layers. The 
surface of the wound is secured with an anchored dressing. 


RESULTS OF FIRST AND REPEATED OPERATIONS 
The following is a brief summary of results in a series of 107 cases: 


TOTAL MATERNAL MORTALITY PERCENTAGE 
Clean eases 82 0 0 
Doubtful eases 25 4 16 


In ‘‘elean’’ cases are included only those in which all preoperative 
vaginal examinations were carried out in hospital ; ‘‘doubtful’’ inelude 
all the others. The interference in the latter series varied from the 
previous unsuccessful application of forceps under domestic condi- 
tions to unsupervised vaginal examinations by nurses or midwives: 
in twelve of the series, including two of the fatal eases, not less than 
five such examinations had been made in each ease. 


RECORD OF SUBSEQUENT LABORS IN 26 OF THE ABOVE CASES 


Second cesarean section of the lower uterine segment 
Second cesarean section of the elassical ty pe 


7 
6 
Spontaneous delivery of a smaller child-_._._-_-__-______-_---_--_---__-_-_. 2 
Low forceps 1 
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There were no maternal deaths in this series. In only one of the 
cases already referred to was any thinning of the scar found at the 


second operation, and that in a° ease where the patient had been 
several hours in labor. 
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THE OCCIPITOPOSTERIOR POSITION* 
By Crarues 8. Barnes, M.D., Pa. 


O APOLOGY is offered for presenting this much discussed peren- 

nial subject. The condition, the most common anomaly of preg- 
naney and labor, is of much importance and demands to be kept 
before the profession until we much better understand how to cope 
with it. 

In regard to its frequency, as a primary condition, there is a wide 
variance of opinion. The percentages given for this position range 
from 11 per cent in a series in Sloane Hospital, 17 per cent in Johns 
Hopkins, 26 per cent in a series of Dubois, to an estimate of 30 per 
cent right occipitoposterior by Shears. Potter states that he finds it 
in 60 to 70 per cent of his eases, because he examines them early, 
before rotation has oeceurred. His protagonists and disciples will 
perhaps credit him with correct observation, while his antagonists 
will charitably say that he is deceived. Quibbling over its exact fre- 
queney is not profitable, but it is an important fact that this is by 
far the most common anomaly in obstetrics. Breech presentation, the 
next most common one, is only 3 or 4 per cent. It seems a fair average 
estimate that 20 to 25 per cent of all cases of labor begin primarily as 
oecipitoposterior. 

The condition is vexing, perplexing, often most troublesome and 
difficult, and not infrequently results seriously—even disastrously. It 
is responsible for a high fetal mortality and for frequent maternal 
morbidity. Cragin reports a series of 20,000 cases of labor, with 13 
per cent persistent oecipitoposterior positions, showing the high fetal 
mortality of 7.66 per cent. Hirst places it at more than 9 per cent. 
DeLee says of it, ‘‘The condition itself and the operations per- 
formed by reason of it, cause untold and untellable suffering; the chil- 


*Read at a meeting of the Philadelphia Obstetrical Society, January 7, 1926. 
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dren’s brains are damaged, the mothers’ soft parts lacerated and 
destroyed. I am convinced that, in the United States, ten times as 
many babies are lost from this complication as from contracted pel- 
vis.’’ It is worthy of note, however, that contracted pelvis of minor 
or moderate degree is not infrequently a coincident condition or a 
causative factor in the anomaly. 

The condition is often carelessly or ignorantly overlooked, not diag- 
nosed, and labor blindly allowed to drag on, with little progress, until, 
in desperation, the attendant is obliged to do something. Early posi- 
tive diagnosis is not generally easy; the multiplicity of methods of 
management suggested are confusing. I hope to emphasize some im- 
portant points of diagnosis (diagnosis being so essential to proper 
treatment), to emphasize some generally approved principles of man- 
agement, and also possibly to present a little which is more or less 
new, or not generally comprehended or accepted. 

Doubtless a very large proportion of these cases have never been 
positively diagnosed as to whether primarily anterior or posterior, and 
clinically, by good fortune, it made little difference. Therefore, com- 
monly, alert, intelligent, watchful, active expectancy is the treatment, 
provided the obstetrician has eliminated in his study of the ease, 
certain causes of the anomaly; e.g., an undue disproportion (a mark- 
edly contracted pelvis, or an oversized child), or a tumor or other 
condition obstructing the birth canal. In such ease, elective cesarean 
section should have anticipated labor. Or if placenta previa be pres- 
ent, perhaps an etiologic factor, the treatment of the latter encom- 
passes the former. 

Few occipitoposterior relations occur on the left, but many on the 
right. If the fetal back is found on the mother’s right, it is gener- 
ally reasonable to assume a probable diagnosis of ‘‘right occipito- 
posterior’’ rather than ‘‘anterior’’ until proved otherwise. On the 
right side, the posterior relation is perhaps twice as common as the 
anterior. <A slightly contracted pelvis, especially in a primipara, is 
another factor adding weight to the probable diagnosis; or some other 
departure from the normal, sometimes slight, such as relaxed maternal 
tissues. The signs of this condition determined by external examination 
include asymmetry of the abdominal ovoid, sometimes a depression 
above the pelvie brim anteriorly, opposite to the fetal back, the latter 
toward the maternal dorsum; fetal small parts in relation to the moth- 
er’s anterior abdominal wall ; fetal heart sounds in the mother’s flank. Be- 
ware, however, of the latter, because, as a result of the frequently accom- 
panying deflexion of the head of the fetus, cardiac sounds may be best 
transmitted through its anterior chest wall, which is pushed out against 
the ventral maternal tissues, thus leading to the false belief of an an- 
terior position. The plain fact is that positive diagnosis of the condition 
must often be held in abeyance until dilatation of the cervix is sufficient 
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to admit several fingers for palpation of the vertex. The common dic- 
tum that the small fontanel (the meeting point of three sutures) is in the 
posterior part of the pelvis and the anterior fontanel (the meeting 
place of four sutures) in the anterior part of the pelvis is correct; but 
practically, it is not always easy to determine which is which. Palpating 
an ear, especially the meatus and noting the direction of the larger, freer 
portion of the auricle, there need be no question about the latter being 
directed, in these eases, posteriorly. A positive diagnosis can thus be 
made. 

Beeause of lack of nice adjustment between the fetal head and the 
lower uterine segment, the patients in all cases of oecipitoposterior posi- 
tion are prone to have insufficient and irregular labor pains; dilatation 
of the cervix is apt to be slow, and early rupture of the membranes is 
frequent,—true in all anomalous relations of fetus to mother. 

If dilatation is finally completed, the mechanism of the second stage, 
though frequently, as stated, accomplished spontaneously, is usually also 
prolonged. The wider part of the fetal cranium, the occiput, is seeking 
to engage in the narrower part of the available space of the pelvis; that 
is, the biparietal diameter in relation to the narrower posterior portion 
of the pelvis, in contrast to the bitemporal in relation to the roomy an- 
terior portion. This relation causes increased resistance, impedes prog- 
ress and tends to extend the fetal head, bringing larger circumferences 
of the fetal head in relation to the birth canal. Therefore engagement 
and descent are usually slow. Rotation, if it occurs, must be accom- 
plished through an are of 135 degrees, instead of the usual 45 degrees— 
three times the distance required in anterior positions. These cases, 
therefore, at best, are usually much prolonged and demand alertness, 
good judgment, and skill in their management. 

A patient in late pregnancy with a probable diagnosis of occipito- 
posterior, should be instructed that, when reclining, she should lie on 
that side related to the fetal back; so during labor. Authorities claim 
that the change from a posterior to an anterior position has resulted 
from such attitude of the mother. The knee-chest position is also ad- 
vised, or the less uncomfortable lateral prone with the hips elevated. 
Purely external manipulation is usually futile. 

The obstetrician in attendance upon the case with a probable diag- 
nosis of occipitoposterior seeks to lessen as far as possible, the suffering 
and the exhaustion frequently incident to the first stage, by approved 
general and often by special measures, such as the Gwathmey method. 
If labor seems to be progressing favorably, he may avoid vaginal exami- 
nation, until such time as he believes the cervix to be completely or 
nearly dilated. A rectal examination may meanwhile be helpful. 

If progress seems to be unsatisfactory, early vaginal examination is 
indicated, the attendant being prepared at this time, especially where 
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premature rupture of the membranes has occurred, to introduce, if need 
be, a hydrostatic bag, as an aid to complete dilatation. 

Happy is the attendant who finds the cervix completely dilated or 
favorable for manual completion. This examination, sometimes the first 
internal one, should be thorough (the patient anesthetized), the examin- 
ing hand in the birth canal palpating the head, noting its relation, 
whether above the inlet, engaged, or well in the pelvie cavity; whether 
fixed or freely movable, and judgment formed as to the relative size of 
the head and the pelvis. Even at this stage of labor, the examiner may 
find (it should be seldom so late) that he has been deceived as to the 
degree of pelvie contraction or size of the fetus and that cesarean sec- 
tion is indicated. 

Usually, in the second stage of labor, one of a few safe practical 
courses is available. If the mother and child are in good condition, if 
the head is descending, and especially if anterior rotation of the occiput 
has already begun, this step in mechanism may be aided, at the height 
of a pain, by increasing flexion of the head (pushing up the forehead, 
Hodge’s maneuver, or drawing down the occiput). Also by pushing 
back the sinciput or drawing the occiput forward, rotation thus en- 
couraged, may be spontaneously completed. This accomplished, delivery 
by the natural powers may ensue, or if not, when the occiput has ad- 
vaneed to the anterior quadrant of the pelvis, the forceps may complete 
delivery just as in a primary anterior position. 

While, to repeat, a large proportion of such eases either end spon- 
taneously or may readily be terminated by the aid of forceps, as just 
indicated, yet perhaps one or more out of five such cases persistently 
and obstinately remain with the occiput directed toward the sacroiliac 
joint or rotate toward the sacral eavity. 


Probably at least 5 per cent of all labors (the estimate is as high as 
13 per cent) are persistent ocecipitoposterior. J. Whitridge Williams 
reports 5488 eases of labor with a proportion of 11 per cent. Shears 
estimates 10 per cent or more. So few of these terminate spontane- 
ously, face to pubes (I have never observed more than two or three), 
that some artificial aid must be employed. A very large proportion of 
these cases demand artificial aid in the upper part of the pelvis, or, not 
infrequently, before there is engagement or even fixation of the head 
in the pelvis. This is especially true of primiparas. Uterine contrac- 
tions, perhaps at no time good, and voluntary efforts, both become 
weaker, the patient is irritable and has signs of approaching exhaustion, 
often before or by the time the cervix is dilated. 


The latter completed, a confidence may be felt that, very generally, 
delivery can promptly and safely be accomplished in one of two ways; 
either by version and extraction, or by manual rotation of the fetus 
followed with foreeps. I approach these eases with an open mind, pre- 
pared to do whichever in my judgment is safest and best. As a pre- 
liminary, the lower birth canal is freely stretched from the vaginal 
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vault downward, the outlet receiving special attention. Usually there is 
no necessity for undue haste in the process of delivery. If not pre- 
viously done, the relation of the child to the maternal structures is 
studied, as outlined above. If the head is freely movable above the inlet 
or, though apparently fixed, can, under anesthesia, be readily pushed 
up, podalie version and breech extraction is elected. Williams says: 
‘*When the head is arrested at the superior strait, version is resorted to 
as soon as one is convinced that spontaneous advance will not oceur.’’ 
If the head is engaged or low in the pelvis, manual rotation followed by 
forceps extraction is the choice. It is exceedingly rare that one of 
these procedures cannot be carried out. Failing in these, forceps de- 
livery with the occiput posterior is usually quite possible. Whatever the 
method of delivery, especially if the latter, a mediolateral perineotomy 
is often clearly advisable. Delivery is thus facilitated and a deep 
perineal laceration avoided. 

Emphasis of some points in the manual rotation of the fetus seems 
important. For example right occipitoposterior is the common con- 
dition. The patient in the lithotomy position, the maneuver will be 
facilitated if the operator takes a relatively low position in relation to 
the birth canal. Introducing his left hand and everting it so as to 
grasp the occiput of the child, the fingers at least as far forward as the 
right fetal ear, he gradually begins rotation of the occiput forward 
around the right are of the pelvis. Coincidently, the mother being well 
relaxed by anesthesia, the external hand manipulates the chest of the 
child, stroking the anterior shoulder towards the left of the mother. An 
assistant may help in the latter procedure. Gradually, cautiously, the 
occiput is brought into the right anterior pelvie quadrant, may be near 
to the symphysis. This rotation is very generally readily accomplished. 
Formerly I (sometimes to my great disappointment) failed at this 
crucial point, namely, holding the head in the corrected position while 
applying the forceps. The common teaching and practice has been to 
apply the left forceps blade first, for no sufficient reason except that the 
forceps is so made as to lock more readily when the blades are applied 
in this order. Recently this order of application in corrected right 
posterior position has been reversed. The left hand, having rotated the 
head, is kept in place to hold it and to guide the right blade to the right 
side of the fetal head. The latter applied, effectually holds the head in 
the corrected position. The left blade is then easily introduced, and 
while the process of locking is a little awkward, yet it is readily done by 
shifting the handles. This accomplished, the foreeps delivery becomes 
one of right occipitoanterior. DeLee practices and advocates grasping 
the occiput with a vulsellum to fix it until the forceps is applied, but I 
think the method I employ is better and simpler. It was my purpose 
to have a foreeps made for use in such cases, no different from the ordi- 
nary modified Simpson forceps, except designed to lock the reverse of 
the common one, the right blade to be introduced first. On inquiry, it 
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was learned that a member of our Society, Dr. Frederick E. Keller, had 
recently devised such an instrument. 

The remaining method of delivery deserves, I believe, only brief dis- 
eussion. This is commonly known as the Scanzoni method or maneuver. 
It consists, in principle, of application of forceps to the sides of the 
child’s head (often most difficult), of rotation of the head so grasped, 
until the forceps is ‘‘upside down,’’ then of removal of the forceps, and 
a reapplication, such an application as would be done after manual rota- 
tion. Special foreeps have been advocated. Some authorities claim ex- 
cellent success in the procedure, e.g., Williams, Shears, R. C. Norris, and 
Edgar. Many English authorities condemn the procedure; the German 
and French are said to take a more liberal view of it. It has warm advo- 
eates and violent opponents. However, all agree as to the danger involved 
to the child and to the mother; and, almost universally, advocates of the 
method, as well as opponents, emphasize the belief that the procedure 
is unsafe except in the hands of an expert. Why then practice or at- 
tempt a plan generally recognized as one beset with grave risk, when 
the simple safe procedure of manual rotation is readily available and 
may be made almost universally successful? DeLee and others have 
discarded the Seanzoni maneuver, and the former has not found it nee- 
essary to deliver with the occiput posterior, other simpler means proving 
more successful. 


CONCLUSIONS 


Many physicians fail either to comprehend the frequency of this 
anomaly or to appreciate that such labors are always more or less com- 
plicated, often most seriously so. 

Diagnosis is too seldom made, and when made, so often too late for an 
intelligent and successful conduct of the case. The ease frequently 
drags on, the attendant in careless ignorance of the condition. 

A tentative working diagnosis may generally be made late in preg- 
nancy or early in labor. If not sooner, certainly by the end of the first 
stage, a positive diagnosis should be made by palpating the fontanelles 
and particularly an ear. 

The first stage, often much prolonged, should be so managed as to 
minimize the suffering and the exhaustion menacing the mother. 

The first stage completed, the second may often, with great advantage 
to both patients, be shortened. Unless there is good evidence of proper 
spontaneous progress, active intervention, either with podalie version 
and extraction, or with bimanual rotation and forceps extraction, should 
be practiced. If the latter procedure is elected, it is indicated to in- 
troduce that blade of the forceps first which corresponds to the side of 
the pelvis to which the occiput is related. Thorough manual dilatation 
of the lower birth canal should precede either of the above plans of 
procedure. 
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FURTHER STUDIES IN SEDIMENTATION* 


By JosepH L. Barr, M.D., A. Reis, M.D. 
CuicaGo, ILLINOIS 
(From the Department of Gynecology, Michael Reese Hospital) 


INCE our first publication (Baer and Reis') there has been no 

new theory advanced which satisfactorily explains the phenomena 
of the sedimentation of erythrocytes. In 1924-5, Mandelstamm? found 
that, although the sera of pregnant women and the sera of infectious 
eases show an increase in their ability to agglutinate many bacteria, 
that this agglutination could in no way be connected or identified 
with the sedimentation reaction. Sometime earlier this same investi- 
gator® definitely proved that the sedimentation rate is dependent upon 
some change in the properties of the erythrocytes themselves as well 
as changes in the plasma content. 


Salomon, et al,* attempted to show a relationship between the choles- 
terol content of the serum and the sedimentation rate but were un- 
able to do so. Kaufman’ finds a lowered concentration of the blood 
plasma in the sedimented blood as compared with the unsedimented, 
and Groedel and Hubert® find no parallelism between the speed of 
sedimentation and the viscosity of the serum. Opitz and Frei’ find 
no connection between the specific gravity of the plasma or the eryth- 
rocytes and the sedimentation rate. 


The most rational explanation and that which is most generally ac- 
cepted is based upon the number of negative charges carried by the 
erythrocytes. As the negative charges are taken off, either by the 
positively charged agglutinins present in the blood (Clausser,® 
Fahraeus,® Hueber,’® Vorschuetz,"? Nees,’? Schurer and Ejiner™), or 
by the globulins (whose presence increases the viscosity and decreased 
the negative charges, Salomon,’ Vorschuetz," v. Oettingen,’’) the 
erythrocytes no longer repel each other and tend toward an increased 
rouleau formation. The speed with which they sink is directly pro- 
portional to the massiveness of this rouleau formation. 

In the technic, the Linzenmeier hard glass tubes, 6.5 centimeters 
long and 5 millimeters in diameter, have now been generally adopted. 
They are sealed at the 1 c.c. level and also at the 6, 12, 18 and 24 
millimeter levelst (Baer and Reis'). In this report, readings were 
based solely upon the speed with which the sedimenting erythrocytes 
reached the 18 millimeter mark. It was found unnecessary to use the 


*Presented at the Fifty-first Annual Meeting of the American Gynecological Soci- 
ety, Stockbridge, Mass., May 20, 21, and 22, 1926. 


+These tubes were obtained from G. A. Ingram Co., 202 Bagley St., Detroit, Mich. 
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reading of levels attained at arbitrary time intervals such as one hour, 
ete. 

One time-saving improvement has been devised by Haenkel and 
proved reliable by Herold,’® who examined 200 cases, using both the 
Linzenmeier and the Haenkel technics. The latter is a centrifuge 
method which has the advantage of requiring only five minutes of 
centrifuging before the readings may be made, but require standard- 
izing. 

The sedimentation test in gynecology has been on trial for some 
years in this country and abroad. Its value has been emphasized by 
the following investigators since the appearance of the last article by 
the authors'’; Popper and Kreindler’® find the test a valuable aid in 
diagnosis and prognosis and with the simplicity of the technic de- 
serves daily use; Nitschman’® uses the test in the differential diag- 
nosis of uncertain cases, especially in conjunction with a complete 
blood count; Frosch*® believes that the sedimentation test is more 
delicate than the blood count can be; Nees’? recommends it in all in- 
fectious cases; Bochner and Wassing”! believe that it is ‘‘not only an 
index of the degree of absorption of catabolic products but also an 
index of the degree of resistance of the host and the virulence of the 
invading organism.’’ Herold’® uses the test routinely. Three work- 
ers report unsatisfactory results, Cherry,?? Neuman,”* and Schmitz.** 
Neuman states that in ‘‘the gynecologic cases which offer difficulties 
in determining the presence of inflammation, the results of the sedi- 
mentation test will not definitely decide the question,’’ yet gives 
figures which are roughly comparable to the results usually obtained. 
His difficulty would seem to be one of interpretation. The figures 
obtained by Cherry and by Schmitz and Schmitz, on which they base 
their condemnation of the sedimentation test, are so at variance with 
the rates obtained in the various gynecologic case types by practically 
all other workers in this field, as to warrant the impression that their 
cases were complicated by undetected remote foci of infection or were 
eases of mixed pelvic pathology. The one article lists carcinoma and 
uterine fibroids as having identical rates and the other article in- 
stances the use of the test seventy-two hours after laparotomy, al- 
though it is generally accepted that wound absorption after laparot- 
omy so increases the rate that the test is valueless for one week 
postoperative. That article also gives comparable rates for fibroids, 
retroversions and incomplete absorptions. 

In the series reported here, the cases were carefully selected, the 
intention being to prove or disprove the clinical value of the sedimenta- 
tion test. All patients showing remote active foci of infection, such 
as tuberculosis, sinusitis, otitis, cholecystitis, cystitis, pyelitis, ete., 
were eliminated; likewise patients with positive Wassermann reaction 
or with known history of syphilis. Patients with mixed pelvic path- 
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ology diagnosed before or during operation, were not considered nor 
were any whose erythrocytes numbered less than 4,000,000 per cubic 
millimeter, excepting suspect ectopic pregnancies. 

There remained 325 patients answering the above requirements. In 
each of these, the pathology was proved by subsequent operation, 
although occasionally the preoperative diagnosis was incorrect. The 
sedimentation test, however, was always absolutely in accord with 
the pathology later found on the operating table. 


TABLE I 


SEDIMENTATION TESTS IN GYNECOLOGY 
Cases Under 100 Minutes 


TYPE OF CASE NO. OF CASES HIGHEST LOWEST AVERAGE 
Puerperal sepsis 28 45 4 16 
Acute salpingitis 17 42 10 22 
Late carcinoma f 33 9 22 
Pyelitis 6 45 13 31 
Subacute salpingitis 16 84 24 56 
Early carcinoma + 115 45 65 
Threatened abortion 8 140 40 71 
Incomplete abortion 28 175 40 88 
Bartholinitis 4 140 25 82 
Miscellaneous 32 95 8 44 
TABLE II 


SEDIMENTATION TESTS IN GYNECOLOGY 
Cases Over 100 Minutes 


TYPE OF CASE NO. OF CASES HIGHEST LOWEST AVERAGE 
Ovarian cysts rj 230 60 113 
Chronic salpingitis 8 167 52 117 
Polyps 5 142 110 123 
Endocervicitis 8 255 50 126 
Plastic operations 41 255 73 135 
Fibroids of uterus 36 310 75 146 
Fibrosis uteri 15 240 60 147 
Retroversion 11 300 95 146 
Ectopie pregnancies 6 212 45 144 
Normal women 12 390 132 184 
Miscellaneous 24 274 110 126 


The types of cases shown in the tables strikingly demonstrate the 
value of the sedimentation test as an aid in determining the presence 
or absence of infection. One hundred and twenty minutes is the gen- 
erally accepted lower level of normal readings. All the types included 
in Table I fall below the one hundred minute level, the most acute 
infections being found at the top of the table, whereas the groups in 
Table II approximate one hundred minutes or more. In none of these 
latter cases was an acute infectious process found. 

The diagnosis of these group types of cases in Tables I and II must 
depend primarily on a careful history and physical examination. As 
a further aid in such a classification, the leucocyte count is of little 
value and the temperature curve equally valueless except in puerperal 
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sepsis, acute salpingitis, septic abortions and pyelitis, whereas the 
sedimentation rate is, by these figures, shown to be distinctly con- 
firmatory of the clinical diagnosis. 


Moreover, in each individual patient in whom a differential diag- 
nosis requires considerable consideration, the sedimentation rate can, 
and frequently in our experience has, aided in establishing the correct 
preoperative diagnosis. This series includes many patients in whom 
the sedimentation rate was at distinct variance with the clinical pre- 
operative diagnosis and who at operation were found to have been 
incorrectly diagnosed, the sedimentation time harmonizing with the 
actual pathology found. For example: 

CasE 1.—Mrs. B., nineteen years of age, para ii. Preoperative diagnosis un- 
complicated myoma with bleeding. Sedimentation time 45 minutes (normal average 


for myomata 146 minutes). The tumor on removal was found to be a chorion- 
epithelioma. 


CASE 2.—Mrs. A., thirty-seven years of age, para iv, complained of irregular 
bleeding, a malodorous discharge and loss of weight. Preoperative diagnosis was 
malignancy. Leucocyte count 8900, temperature 98, and the sedimentation time 
235 minutes. Hysterectomy showed a simple fibrosis uteri. 


CASE 3.—Mrs. D., age twenty-six years, nullipara, complained of lower abdominal 
pain and loss of weight. A mass was palpable in the region of both adnexa. The 
preoperative diagnosis was probable tuberculous salpingitis. The temperature was 
99.2°, the leucocyte count 10,200 and the sedimentation time 165 minutes. Laparo- 
tomy revealed normal pelvie organs. 


CASE 4.—Mrs. R. N., age thirty-seven years, complained of pain in the left lower 
quadrant for one year, accompanied by burning and frequency of urination. There 
was a tender mass palpable in the left pelvis. The temperature was 99°, the 
leucocyte count was 9300 and the sedimentation time was 134 minutes. The pre- 


operative diagnosis was left tuboovarian abscess: Laparotomy failed to disclose 
any pelvic pathology. 


Case 5.—Mrs. T., age thirty-one years, complained of abdominal pain, profuse 
vaginal discharge, with oceasional vomiting. Leucocyte count was 13,300 and the 
temperature 99.8°. There was a tender mass palpable behind and to the left 
of the cervix. The sedimentation time was 112 minutes. The preoperative diagnosis 
was pyosalpinx. Operation revealed an adherent retroversion. 

The test is of definite value in determining the operability of tubal 
infections. Every patient with an acute or subacute salpingitis was 
treated conservatively, with semiweekly sedimentation readings and 
operated only when the sedimentation time reached sixty minutes or 
more. With one exception, every one of these patients made an un- 
eventful recovery, the exception running a stormy and febrile conva- 
lescense. On the other hand several patients who were operated 
while the sedimentation time ranged from thirty to forty minutes, 
had protracted and febrile recoveries, in one instance with a general- 
ized peritonitis. 

Too much emphasis cannot be laid on the importance of repeated 
readings. The clinical picture and the physical findings may seem to 
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remain unchanged, the temperature curve and leucocyte counts may 
show no significant variations, while the sedimentation time is chang- 
ing in direct relation to the changing condition of the patient. This 
holds good not only in determining safe operability, but even more 
strikingly in making a prognosis. 

At best it is difficult to gauge the outcome of a septic abortion, a 
puerperal septicemia, or a spreading pelvic peritonitis. We believe 
that it is safe to make a good prognosis on the strength of a rising 
sedimentation rate regardless of the severity of the clinical symptoms, 
hyperpyrexia, or persistent leucopenia and conversely that a falling 
sedimentation rate is ominous in the face of apparent clinical im- 
provement. For example: 

Case 6.—Mrs. M., age twenty-one years, para i, on the fourth day postpartum 
developed a temperature of 102.2°, with pulse 136, leucocyte count 10,600 and a 
sedimentation time of 7 minutes. On the sixth day, the temperature was 102°, 
pulse 114, leucocyte count still 10,600 and the sedimentation time 12 minutes. On 
the fourteenth day, the temperature was still 101°, the pulse 100, the leucocyte 
count 10,000, while the sedimentation time had risen to 18 minutes. On the 


twentieth day with normal temperature 98.6°, a pulse of 90, the leucocyte count 
was still 10,200 and the sedimentation rate had risen to 25 minutes. 


SUMMARY 


In a series of 325 selected cases each of which showed only one 
type of gynecologic pathology and no remote foci, the conclusions 
arrived at in previous publications are confirmed. 

1. The sedimentation test is more useful than the temperature curve 


or the leucocyte count in determining the presence or absence of 
infection. 


2. A sedimentation time of more than two hours rules out infec- 
tion in the existing pelvic pathology. 

3. The test is a further aid in determining the safe time for opera- 
tion, sixty minutes being the lower limit of safety. 

4. The sedimentation test is a more delicate prognostic index, good 
or bad, than either the leucocyte count or the temperature curve. 
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CERTAIN OBSERVATIONS REGARDING PROLONGATION OF 
PREGNANCY* 


By R. Nicuouson, M.D., Pa. 


NE of the main reasons for presenting a paper upon this subject 
is that in my early days as an obstetrician I was constantly 
bothered by the fear of serious results which might follow a prolonga- 
tion of pregnancy. I, of course, had the experience common to all, that 
6-8 per cent of pregnancies went beyond the expected date, but later I 
realized that for the most part such a fear is without any foundation. 
For a long time this knowledge has been a comfort to me, knowing as I 
do, that in the light of our present-day experience it is no longer needful 
to be alarmed at the mere continuance of pregnancy beyond the cal- 
culated date. In making this statement I do not wish to be misunder- 
stood. I do not deny that rarely pregnancy may be prolonged so far 
beyond the so-called normal limits that if the case be not properly 
handled there may be very serious results to the child and mother, but 
what I do affirm is that this true prolongation is really rare and that 
when it occurs it ean be detected in ample time to permit the handling 
of the case in an intelligent manner and with no more hazard to either 
child or mother than is a necessary accompaniment to the conduct of 
labor in the presence of relative degrees of contracted pelvis. 

My belief as to the infrequeney of prolongation is substantiated by 
the fact that a careful study of cases reported in the literature as being 
of this nature, so frequently shows a lack of evidence to substantiate the 
diagnosis. For instance, in one of the best papers on this subject which 
ean be found in the literature, that of Ballantyne, there is a long list of 
cases with a synopsis of the salient points in their histories and my first 
intention was to make a study of these cases for the purpose of this 
paper, but a very superficial investigation convinced me that it was a 
useless expenditure of time as most of them were either so imperfectly 
reported by the original writers that no one could rightly judge of their 
value, or the facts stated were unsupported by suitable evidence. In 
other words the acceptance of the unsupported testimony of a patient 
relative to the date of fruitful coitus, is hardly in accord with the rules 
of scientific testimony. However, there is no question that occasionally 
a pregnancy may continue for decidedly longer than the usual period, 
and it is theoretically interesting to consider the possible causes of such 
a prolongation. As is well known, not having any knowledge as to what 
causes labor to start, it is not to be supposed that we will be able to 
determine the reasons for a prolongation. Various theories, however, 


*Read at a meeting of the Philadelphia Obstetrical Society, January 7, 1926. 
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have been advanced. Most of them can only be considered as foolish; 
for instance von Winckel thought that the male sex was more likely to 
result in a prolongation of pregnancy than would be the ease if the child 
were a female. Why any such opinion was ever advanced by such a 
man, it is hard to realize. Again, it has been thought that absence of 
the head from the lower uterine segment might be a cause of prolonga- 
tion. In support of this the known frequency of anencephaly in cases 
of prolonged pregnancy has been cited. It has also been stated that a 
woman who has a thirty-day type of menstruation is more likely to have 
a prolongation than the woman with the usual menstrual interval. One 
of the later theories for prolongation is founded on the idea that the 
fetal pituitary gland may play a part in inciting uterine contractions. 
Those who advance this theory call attention to the above-mentioned 
relative frequency of anencephalic abnormality, in which case the 
pituitary gland is generally absent. This belief is of course more in 
accord with .the present-day fashion but is nevertheless purely and 
simply theoretic. 


The difficulties in diagnosing postmaturity is another reason for my 
disbelief in its frequency. From the clinical standpoint the only symp- 
toms which may be considered of value are of course those demonstrable 
during life, and of primary importance are any which may be found 
before birth. Those usually given are the weight and size of the child, 
the condition of the skin and the nerves and the degree of ossification 
both of the skull and long bones, together with the condition of the pla- 
centa, cord membranes and liquor amnii. It is not necessary in this 
paper to consider the postmortem signs though it may be said that even 
the postmortem signs are not necessarily proof of postmaturity. In 
fact, there are only two points which may really be considered before 
birth; first the size of the child, and second, the degree of ossification 
in the long bones, as shown by the x-ray. If careful studies have been 
made throughout pregnancy, and if pari-passu with the prolongation 
beyond the expected date, there is a steady increase in bulk in the size 
of the baby beyond the usual development, there may be a certain 
amount of importance attributed to the apparent size of the child. 
Though it must be remembered that the nutritional process going on in 
intrauterine life may be markedly accelerated, so that a child at the 
eighth month is often as large as another baby at full term, or later. 
With regard to ossification, it is unfortunate that the earlier ideas as 
to its value as a diagnostic sign of fetal development have been found 
to be fallacious, but we now know that the x-ray cannot be of as much 
value in this matter as might have been expected, since it has been 
determined that the period of appearance of the centers of ossification 
varies so much that none of them can be depended upon to establish 
fetal age within the limits of a month. 


One of the main questions to be considered is how frequently pro- 
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longation of pregnancy is met with. The laity in general would, I am 
sure, affirm that it is a very common condition; one of the bothers of 
the obstetrician’s life being the insistency of nearly all women that they 
must be going beyond term, when the earliest estimated date of their 
delivery has just been passed. Many of you have been frequently put 
to it to convince such patients that they have no cause to be alarmed 
and, if you believe as I do, to convince them that there is no need of 
induction of labor, in the great majority of instances. This opinion, 
namely, that prolongation of pregnancy is an entity frequently met 
with, is also held by many physicians as an inheritance from remote 
antiquity and it has been, and in my opinion continues to be, much too 
prevalent a belief even among many specialists in this branch. I faney 
that some of those present can remember many tases seen in consultation, 
because of the fear on the part of the physician in attendance that the 
pregnant patient had so far passed term that serious dangers were im- 
minent. As an example of the attitude assumed by some teachers of 
obstetrics, I may refer to a recent article comprising a series of 150 
induced labors in which a prolongation of pregnancy, as evidenced by 
slight disproportion, was the reason for interference in 65 instances. 
The writer of this paper remarks that very probably the commonest 
indication for the induction of labor in the future will be prolongation 
of pregnancy. 

Before an intelligent opinion for or against the frequency of pro- 
longation of pregnancy may be formed, it is necessary of course to de- 
termine the normal period of gestation, and secondly what constitutes 
a true prolongation. We will all agree that we are most densely ig- 
norant as to the number of days which constitute the period of gesta- 
tion, not only in the human female, but also in the higher mammalia, 
and I am of the opinion, sharing it with many others, that there is no 
definite and fixed number of days which ean be predicated as the nor- 
mal. In other words, as I do not believe that a real prolongation is a 
common happening, neither do I believe that there is, even scientifically 
considered, a fixed gestation period; certainly there is none for prac- 
tical everyday use. The reasons for this belief will help in clarifying 
some of the obscure points of this subject, at least as far as they have 
a bearing upon practical everyday questions of prognosis and treat- 
ment. They may be briefly stated and are as follows: 


1. Inadequacy of reports. This has been previously considered. 


2. Analogy. It is found that the cow, whose gestation period is 
analogous to that of the human female, and in which the date of insemi- 
nation is controllable, varies in the duration of different pregnancies 
very decidedly. Thus Spencer found in a series of cases that there was 
a variation in the period of gestation of 93 days, while Tessier in a 
series of 446 cows found 19 with pregnancy lasting over 300 days and 
one in which it lasted 321 days. Of course the date of insemination was 
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absolutely certain in both instances just cited. Again Krahmer found 
that the same cow in her successive pregnancies has a very various in- 
semination birth period. Cow 1 varied from 277 days to 286 days in 
seven pregnancies. Cow 2 from 276 to 283 in seven pregnancies. Cow 3 
from 250 to 283 in eight pregnancies. Cow 4 from 280 to 292 in six 
pregnancies. Cow 5 from 299 to 304 in four pregnancies. Cow 6 from 
276 to 295 in four pregnancies. Cow 7 from 275 to 303 in six preg- 
nancies. Cow 8 from 275 to 321 in seven pregnancies. 


Now when we consider the duration of pregnancy in the human female 
by analyzing a considerable series of cases we also find a decided varia- 
tion. Thus, Reed in 500 cases (last day of flow positive) found that 112 
women gave birth between the 28lst and 287th day, 63 between the 
288th and 294th day, 28 between the 295th and 301st day, 8 between 
the 302nd and 308th day, 6 between the 309th and 316th day, and 1 
at the 301st, 311th, 314th, 315th and 316th day. Von Winckel in a series 
of 30,500 pregnancies in which the first day of the last period was known 
and from which the pregnancy was calculated, found 31 cases showing a 
duration of from 302 to 322 days. Merriman studied a series of 114 
pregnancies (last day of last menstrual flow positive) and found 4 in 
whom pregnancy lasted from 302 to 306 days. Further, if one con- 
siders the variable factors with which one has to deal in attempting to 
determine the gestation period in the human female, one will certainly 
be convinced that the question of prolongation of pregnancy in any 
given case is a matter of great uncertainty. We generally can get 
definite knowledge of the first day of the last period and occasionally 
the date of insemination (it is to be remembered that spermatozoa may 
live three weeks in the tubes) but we, of course, can never obtain the 
date of ovulation or conception. As to conception while it usually un- 
doubtedly occurs within three to four days after insemination and 
rarely later than the tenth day, there is nevertheless a possible interval 
of delay which may amount to twenty-three days. All we know about 
ovulation is that while it usually occurs from the eighth to the four- 
teenth day of the cycle and is, therefore, most constant just after the 
flow, it may on the other hand occur at any time during the cycle. It is, 
therefore, in all probability not unusual for conception to take place 
just before the first missed period instead of just after the last normal 
one. In other words, it is to be remembered that when we estimate the 
probable date of confinement as we calculated from the last period we 
are not estimating the period of gestation but only the menstruation- 
birth period, which experience has shown to be the most valuable crite- 
rion of the duration of pregnancy available to us, but which actually is 
but a very uncertain approximation of the actual period of gestation, 
which, moreover, may itself vary in rather wide limits also. Thus, 
experience shows that 50 per cent of births occur from the 274th to the 
280th day after cessation of the last period, and that most of the re- 
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maining 50 per cent go into labor between the 260th and 274th day or 
between the 280th and 294th day, but that in from 4 to 6 per cent of 
cases pregnancy continues beyond 300 days. If we can obtain the 
actual date of insemination we find that usually the insemination-birth 
period may be estimated at 275 days, but naturally such data is in the 
vast majority of instances unavailable, and even if positive there is still 
a rather remarkable fraction of error which suggests the question as to 
whether there can be a postmenstrual conception by a premenstrual 
spermatozoa. Duncan, in 46 cases with date of conception established, 
found the average date of labor to be 275 days later. Ahlfeld in 425 
eases found it to be 271 days later, Hecker, 273 days later, and Veit in 
43 eases found it 276 days later. Now while there is not a very great 
discrepancy shown in the just-mentioned figures there is certainly a 
possible suspicion as to the verity of the dates of coition, and this is 
made more suggestive by the statistics of Niirnberger who, in 206 cases 
of pregnancy occurring in the wives of soldiers in the late war in whom 
the date of a single coitus was established without the possibility of 
error, found that labor occurred from 253 to 297 days afterwards. An- 
other interesting point which may be gleaned from statistics of the 
recent World War is the relation which a single coitus resulting in preg- 
nancy bears to the period of the menstrual cycle. Thus, Siegel found 
in a series of 300 one-time cohabitations which resulted in pregnancy, 
that there were 159 (53 per cent) on the sixth day following the be- 
ginning of the last flow; and Niirnberger, in 215 cases, found that in 
41.3 per cent cohabition had occurred early in the postmenstrual period, 
in 9.3 per cent. in premenstrual period and in the remaining 49.4 per 
cent at various times during the interval. In a word, when estimating 
the probable duration of any pregnancy which has apparently passed 
well beyond the so-called ‘‘term,’’ it is a good practice, in the absence 
of certain knowledge of the date of insemination, to subtract 23 days 
from the elapsed time. If, for instance, a woman shows a duration of 
300 days, counted from her last period, she may well be only 277 days 
actually pregnant and, therefore, not a case of prolongation at all. 

In the previous résumé of facts enough has been said to emphasize the 
uncertainty of the calculations upon which in ordinary cases estimation 
of the age of any pregnancy depends, and as a consequence the foolish- 
ness of establishing treatment whether active or passive based upon 
such necessarily fallacious data must be admitted. A realization of this 
fact develops the real intent of this paper which resolves itself into a 
plea for the study of every pregnant woman not alone or chiefly from 
the standpoint of the subjective history but rather from the standpoint 
of the physical findings which the individual case may present. That 
pregnancy may continue until in itself further prolongation is fraught 
with danger, must be admitted, though, as has been said, such a con- 
tinuance is in my opinion unusual. Therefore it is essential that one 
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should be in a position to determine from physical examination whether 
or not an individual case falls in this category, since the danger of an 
actual continuation of pregnancy beyond term often results in such an 
increased size of the child, with special reference to cranial and bi- 
sacromial diameters and advanced ossification of the skull, that serious 
results to child and mother are only avoided by skillful treatment. 
In other words, as was said in the early part of this paper the problem 
is identical with that presented by a case of relative pelvic contraction. 
Barbour has said that the head of the child is the best pelvimeter and 
that is true today and always will be true. In my opinion it is far 
from necessary that the recent graduate of medicine should be qualified 
to perform a cesarean section; the student should not even be taught 
the application of the forceps to the truly high head, but he should 
be trained, at least during his attendance at prenatal clinics in his 
interneship, so that he may be able to form an intelligent opinion as 
to the degree of adaptation between the fetal head and the maternal 
pelvis. As a result of many years’ experience with senior medical 
students and internes I am forced to the conclusion that those of us 
who are teaching are falling far short of our responsibility in this 
regard. While it is true that this estimation of relative size demands 
experience and practice to enable one to determine the possibilities 
in the more narrow relationships which may exist between head and 
pelvis, it nevertheless has been a pleasure to me to observe how rapidly 
an interne will come to a correct conclusion in the ordinary case 
after the technic, well-established for this examination, has been demon- 
strated to him. Nowadays it is a universal practice among experts in 
obstetrics and also among intelligent general practitioners to study 
the pregnant woman during the last two months from the standpoint 
of her pelvic capacity and the relationship existing between it and 
the fetal presenting part. If such an examination shows a true dis- 
proportion between the passenger and the passage the case should be 
appropriately handled no matter whether she be supposedly a month 
before term, a month after term, or just at term. The methods of 
treatment suitable to the varying conditions do not interest me at 
this time though it may be well to state that it is years since I have 
felt called upon to induce labor for prolongation of pregnancy either 
in my ‘private work or in the hospital services under my care; more- 
over in over 70,000 midwife case reports which have routinely passed 
through my hands during the last ten years, we have had but six 
cesarean sections for all causes and no woman has died as a result of 
forceps or version. We have had one craniotomy and some 60 cases of 
fetal deaths from forceps trauma, or other injury at birth which 
could be attributed to oversize of the child. When it is remembered 
that these operative deliveries are performed in the homes of these 
patients with no skilled assistance and by doctors of very varying 
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degrees of experience in this department of surgery, it seems justifi- 
able to me to believe that prolongation of pregnancy in the series just 
quoted played but a very small part in the dystocia met with. In con- 
clusion I affirm it as my belief that all available evidence supports the 
hypothesis with which this paper began; namely, that a true prolonga- 
tion of pregnancy is unusual. On the other hand there is no intention to 
deny its occasional occurrence. As the induction of labor is not as 
simple and harmless a procedure as some would have us believe, my 
plea is for the study of the conditions presented by the individual 
case taking the history into consideration but subordinating it to the 
physical findings. It is the ascertained relationship of the presenting 
part to the fetus which should decide for or against interference 
rather than any fixed number of days of elapsed time. 


2023 SPRUCE STREET. (For discussion see page 769.) 


ABDOMINAL PREGNANCY DEVELOPING AS THE RESULT OF 
A UTEROPERITONEAL FISTULA FOLLOWING 
CESAREAN SECTION 


By Joun T. Wituiams, M.D., F.A.C.S., Boston, Mass. 


CAREFUL search of the literature of abdominal pregnancy and 

cesarean section has convinced me that the case which I am about 
to report is unique: namely, a case of abdominal pregnancy developing 
as the result of uteroperitoneal fistula following this operation. 


Mrs. O. C., aged thirty, para iii, was seen November 26, 1922, with Dr. W. H. 
Nute at the Exeter (N.H.) Hospital. Her first labor four years previously, was 
operative and resulted in a stillbirth. Second pregnancy was terminated by cesar- 
ean section two and a half years previously. Convalescence was normal. 

Present pregnancy.—Last menstruation occurred January 26, 1922. Confinement 
was expected November 3, 1922. The patient was seen early in pregnancy by 
Dr. Nute and advised to have another cesarean at term. She refused to accept 
this advice and returned to her home in a neighboring town. 

Apparently the pregnancy proceeded normally up to October 19, 1922. Fetal 
movements appeared during the fifth month, and the abdominal development 
seemed perfectly normal. On October 19, being then within two weeks of the 
estimated date of confinement, there was a profuse but painless, bloody flow, 
after which the fetal movements ceased. 

A diagnosis was made by the local physician of fetal death in utero. As it 
was thought that the patient would shortly start up in labor and throw off the 
dead fetus, a policy of expectancy was maintained. As nothing further happened, 
however, up to November 20, the patient was sent in to the Exeter Hospital, 
where she was again seen by Dr. Nute. Believing that the uterus contained a 
macerated fetus which nature was making no effort to expel, Dr. Nute inserted 
several bougies through the cervix, apparently into the uterine cavity. No pains 
whatever followed. The bougies were removed after twenty-four hours. On the 
fifth day following, the patient’s temperature rose suddenly to 102°. 

I saw the patient late in the afternoon of November 26. Examination showed 
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the abdomen distended by a pregnancy at or near full term. No fetal heart 
could be heard, nor could fetal movements be detected. ‘Fetal parts could be in- 
definitely outlined, but the presentation and position were not ascertained. The 
abdominal sear resulting from the previous cesarean was visible just to the left 
of the median line with its center opposite the umbilicus. 

On vaginal examination one finger could be passed through the cervix with 
difficulty. No presenting part could be reached by the examining finger. On 


Fig. 1.—Diagram showing abdominal pregnancy. Note uterus (shaded) with 
fistulous opening on anterior wall near fundus through which the sound, introduced 
through the cervix, passed into the sac containing the fetus. 


withdrawal of the finger there was a gush of dark, slightly foul, fluid blood. A 
sound was passed through the cervix for a distance of seven inches before meeting 
with resistance. 

It was obvious that manual dilatation was impossible. The attempt to induce 
labor had already been made and had failed. The choice now lay between vaginal 
and abdominal cesarean section, and as the presenting part could not even be 
reached by finger from below, the abdominal route was chosen. 

A midline incision below the umbilicus opened into a thin but tough-walled 
sac containing a macerated fetus of about full term development, presenting by 
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the breech, 8.L.A. The fetus was extracted and the placenta was found densely 
adherent to the walls of the cavity. It was peeled off with some difficulty. 

Exploration of the cavity now showed it to be enclosed by a rather thin but 
very tough membrane, covering, and adherent to the intestines behind and above, 
intimately adherent to the abdominal wall in front, and to the peritoneum of the 
pelvis and iliac fossae laterally. The general peritoneum was not opened. The 
uterus lay at the bottom of the pelvis, retroverted and imbedded in adhesions, 
and communicated with the sac by a fistulous opening in its anterior wall, evi- 
dently at the site of the former cesarean scar. The appendages were not seen. 
It was evident that the bougies and sounds, passed from below, had entered the 
cavity in which the fetus lay, through this opening. 

Because of the patient’s temperature and the foul condition of the contents 
of the sae it seemed inadvisable to attempt to dig the uterus out of the tough 
adhesions in which it was buried. The edges of the uterine fistula were denuded, 
therefore, and the opening closed with interrupted catgut sutures. The cavity from 
which the fetus and placenta had been removed was packed with gauze and the 
abdomen closed, except at the exit of the drain. 

This drain was removed gradually, starting on the fourth day, and the patient 
made a protracted recovery. The temperature remained elevated for nearly two 
weeks. A profuse foul discharge from the sinus persisted for some weeks, but 
healing finally took place and the patient eventually returned home in good condi- 
tion. 


I report this case because of its unusual nature. Reports of defec- 
tive and ruptured uterine sears following cesarean section are not 
uncommon. In this patient there was no sudden attack of pain and 
there was no intraperitoneal hemorrhage to suggest a rupture late in 
pregnancy. The density of the walls of the sac in which the fetus 
and placenta were enclosed made it obvious that the pregnancy had 
developed as an abdominal pregnancy at a very early period. 


429 BEACON STREET. 
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Department of Maternal Welfare 


CONDUCTED BY FRED L. ADAIR, M.D. 


REPORT OF THE JOINT COMMITTEE ON MATERNAL 
WELFARE* 


R. ADAIR reported that the representation on the Committee by the American 

Child Health Association, American Association of Obstetricians, Gynecologists, 
and Abdominal Surgeons, and the American Gynecological Society, and the per- 
sonnel, Dr. DeNormandie, Dr. Danforth, Dr. Kosmak, Dr. Lynch, Dr. Lobenstine, 
Dr. Mosher, Dr. Schwarz, and Dr. Adair, have remained the same as last year. 
The assignment of states and selection of men in the different states has pro- 
gressed somewhat. The assignment of states and state leaders is as follows: 


Dr. Robert L. DeNormandie: Maine—; Rhode Island—; Massachusetts—; 
New Hampshire—; and Vermont—. 
Dr. W. C. Danforth: Illinois—Dr. Joseph L. Baer; Indiana—; Iowa— 


Dr. Floyd W. Rice; Ohio; Nebraska—Dr. Earl C. Sage; Wisconsin—Dr. Carl 
Henry Davis. 


Dr. George W. Kosmak: Pennsylvania—; Virginia—; West Virginia—; South 
Carolina—; Mississippi—; and Connecticut—. 


Dr. Frank W. Lynch: California—; Arizona—; Nevada—; Oregon—; Idaho—; 
and New Mexico—. 


Dr. Ralph W. Lobenstine: Delaware—; North Carolina—; New Jersey—; 
Florida—; New York—; and Maryland—. 

Dr. George Clark Mosher: Michigan—Dr. G. Van Amber Brown; Arkansas— 
Dr. Shelby Boone Hinkle; Missouri—Dr. Otto H. Schwarz; Kansas—Dr. John D. 
Clark; Oklahoma—Dr. William A. Fowler; and Texas—Dr. Calvin R. Hannah. 


Dr. Henry Schwarz: Alabama—; Colorado—; Georgia—; Kentucky—; 
Louisiana—; and Tennessee—. 


Dr. Fred L. Adair: Minnesota—; Montana—Dr. H. A. Tash; North Dakota—; 
South Dakota—Dr. 8. A. Donahoe and Dr. N. T. Owen; Utah—; Washington— 
Dr. Richard O’Shea; Wyoming—; and the District of Columbia—. 


The policy of the Committee has remained the same, namely, that of working 
with the physicians and surgeons of the country to interest them in raising the 
level of obstetric practice. . 

Recently there was published the ‘‘Standards of Prenatal Care,’’t under the 
sponsorship of the Children’s Bureau. This was worked out by a Medical Committee 
among the members of which Committee there were quite a number of those from 
the Committee on Maternal Welfare. The Joint Committee on Maternal Welfare 
accepts and approves the standards but it is not altogether in favor of the policy 
of Federal supervision. It is proposed to send out these prenatal standards, not 
necessarily in government form, but perhaps as a reprint, to all the secretaries of 
the County, District, and State Societies of the American Medical Association. 

The Committee proposes, if it can be done, to proceed with the formulation and 
publication of some standards of natal and postnatal care and to have them 


*Made at the Fifty-first Annual Meeting of the American Gynecological Society, 
May 21, 1926. 


7See issue of June, 1926, page 854. 
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sponsored by the medical men and societies rather than by the Federal govern- 
ment. To that end Dr. Danforth will prepare the standards on natal care, Dr. 
Kosmak on postnatal care, and Dr. Lynch will elaborate the prenatal standards 
which have been published. 

This Committee has been financially embarrassed from its inception, but five 
hundred dollars has been received from the American Child Health Association. 


It might be stated that in the very beginning of the work an attempt was 
made to secure the cooperation of the American Medical Association through the 
Committeee on Public Health and Legislation but no headway was made. How- 
ever, in line with Dr. Carl Davis’ suggestion of greater and better team work 
between special societies and A. M. A. sections, it is hoped some cooperation will 
be forthcoming through the Section of Obstetrics and Gynecology of the A. M. A. 
As to cooperative activities, it is desired to call attention to the work that is 
being done in New York State through the members of the profession cooperating 
with the State Board of Health. The Committee would like to suggest the plan 
which will be published in the American Journal of Obstetrics and Gynecology 
for your thoughtful consideration, and if similar plans can be worked out by men 
from the various states it might be of extreme value. It is felt that we as medical 
men cannot and should not take the position of hampering health activities on 
the part of the State and the Federal agencies unless we are prepared to substitute 
something for them which is equally good or better, and the only way we can 
accomplish anything constructive is by substitution of our own activities if we 
wish to curtail the activities of lay and governmental agencies. 

For some time some of the nurses have been active in furthering a plan to 
increase the obstetric training and education of public health nurses, making it 
possible for them to handle obstetric cases. This is something to which we should 
give our attention as a Maternal Welfare Committee. Organizations of representa- 
tive gynecologists and obstetricians should also give these proposals very careful 
consideration. This problem should be worked out, not alone by nurses and others 
who are interested, but in conjunction with physicians and not carried too far. 
These movements should not be national in scope because such activities on the 
part of nurses are not at all necessary in many communities. It may be the best 
temporary solution in some localities, but the best ultimate plan is the one for 
which all should strive. This nurses’ and lay organization has asked the help and 
advice of our Committee and we are of the opinion that it is better to have an 
entente cordiale with them and try to solve these problems in cooperation with 
them. 

The Rockefeller Foundation, which is interested in a study of maternal hygiene, 
has also asked our cooperation through one of its representatives, and she is going 
to make an extensive tour throughout the country looking up the activities of the 
welfare groups in different communities with particular reference to the effect 
of their work on maternal mortality and morbidity, and we have been asked by 
her to furnish the names of medical men in the different states. Your cooperation 
is solicited in case she calls upon any of you. 

There is also the plan for better instruction of nurses in obstetrics which the 


Society endorsed last year. We propose to formulate an outline for the obstetric 
education of nurses. 


A Committee of the American Pediatric Society, appointed to work out a better 
classification of the causes of deaths in the newly born, has asked that we cooperate 
with them in order that there may be a better understanding of these subjects. 

A Department of Maternal Welfare is now established in the AMERICAN JOURNAL 
OF OBSTETRICS AND GYNECOLOGY and it is hoped to make it increasingly attractive and 
profitable in the future. We are anxious to have criticisms and suggestions as well 
as suitable contributions from any of you as well as from other interested parties, 
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THE TOLEDO, OHIO, ACADEMY OF MEDICINE 
HEARTY HEALTH FOR WOMEN 


A lecture course on the above topic has been made possible through the co- 
operative efforts of The Toledo Academy of Medicine, The Toledo Public Health 
Association, and The Ohio Department of Health. The program of a popular 
character consisted of five lectures given in the Academy of Medicine building, from 
November 8-12. The lectures under the Chairmanship of Dr. R. G. Leland, were 
as follows:—‘‘Changing Modes and Manners’’ and ‘‘ Preparing for Womanhood,’’ 
R. 8S. Dixon, M.D., Specialist in Public Health. ‘‘ Health of Our Mothers,’’ Floyd 
8S. Mowry, M.D., Obstetrician, Western Reserve University, Cleveland, Ohio. ‘‘ Mile- 
stones on the Development and Care of the Child,’? Wm. M. Champion, M.D., 
Pediatrician, Western Reserve University, Cleveland, Ohio. ‘‘Examination of the 
School Child’’—The Value of Such Health Work to the Child and to the Community, 
Don W. Gudakunst, M.D., Director, School Health Service, Detroit, Michigan. 
‘*More Abundant Health in Middle Life,’’ J. H. J. Upham, M.D., Internist, Colum- 
bus, Ohio. 


At the close of the lecture discussion by the audience was permitted. 
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Society Transactions 


THE AMERICAN GYNECOLOGICAL SOCIETY 


FIFTY-FIRST ANNUAL MEETING 
STOCKBRIDGE, MASS., MAY 20, 21, AND 22, 1926. 


(Concluded from October) 


Dr. Josepu L. BArEr and Dr. Raupu A. Rets, Chicago, Ill, read a paper 
entitled Further Studies in Sedimentation. (For original article 
see page 740.) 


Dr. JoHN Osporn PouaK and Dr. Vincent Mazzora, Brooklyn, N. Y., 
read a paper on The Clinical Significance of the Sedimentation Test 
as a Diagnostic and Prognostic Sign. (For original article see page 
700.) 

DISCUSSION 


DR. WM. E. CALDWELL, New York Ciry.—Our experience with the test in 
gynecologic cases has been limited and we have not as yet reached definite con- 
clusions as to its value. In obstetric cases we always find an increased sedimen- 
tation, but believe that this fact is of little importance, either as a diagnostic or 
prognostic sign. Sedimentation is not greatly changed by the toxemias of preg- 
nancy, although it seems to be decreased when there is serious vomiting. There 
are so many factors which influence the sedimentation time that the test by itself 
has not seemed to us of great diagnostic significance. 

I was glad to hear Dr. Baer say that the test has been standardized. So many 
different technics have been described in the literature, and are being used by 
different clinics, that comparison of the results is impossible. 


DR. HARVEY B. MATTHEWS, Brooktyn, N. Y.—The gravity method in 
making the test seems to us to be the most accurate. We cannot see how readings 
can be very accurate when the centrifugal machine is employed. This test is of 
real value only if taken in connection with other clinical and laboratory diagnostic 
methods and only if repeated a number of times. 

Dr. Polak spoke of the sensitiveness of this test. It is this sensitiveness that 
makes it of more importance than others we are in the habit of doing. It keeps 
us from operating on certain eases; it helps us in the differential diagnosis be- 
tween chronic inflammatory disease and ectopic pregnancy. In the differential 
diagnosis of certain postoperative complications we have found that the test is of 
inestimable value. The test is a valuable addition to our modern laboratory methods. 


DR. ROBERT T. FRANK, New York City.—No test is perfect and I am the 
last one to become overenthusiastic about any laboratory test, but I think I am 
about as nearly enthusiastic regarding this test as any that I have ever come 
across in medicine. I use the Lintzenmeier technic. Thirty minutes is our rule, 
and if the sedimentation is beiow that we do not operate, unless there is some vital 
indication. In about 150 cases it has proved of utmost value. The weakness of 
the test is, of course, as pointed out, that other foci, sometimes very difficult to 
diagnosticate, may interfere with the interpretation of the method, 
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I would like to call attention to the fact that we have noted in some eases that 
menstruation appears to favor a short sedimentation time and should be con- 
sidered as a possible source of error. In one case I have in mind the test proved 
of utmost value to us. This was a case that had all the earmarks of a pelvic 
inflammation. The sedimentation time, however, was two hours or over, and I 
went ahead and found the pelvis filled with Sampson’s chocolate cysts. 


DR. I. H. NOYES, Provipence, R. I.—We have recently completed a series of 
190 blood sedimentation tests made on 146 different women. In our normal con- 
trols the sedimentation time varied from two to four hours or more. In normal 
pregnancy it diminished as frequency advanced. In two eases of ectopic, one rup- 
tured and the other a tubal abortion with free blood in the pelvis the sedimen- 
tation time was 64 minutes and 40 minutes respectively. There were six 
eases of pelvic abscess, the lowest sedimentation time being 10 minutes, and the 
highest 25 minutes. Here the inverse ratio between the sedimentation time and 
leucocyte count remained constant. Inasmuch as a sedimentation time of less than 
30 minutes did not always signify a bad prognosis or a protracted recovery, it 
seemed to us that this test alone should not be relied upon in determining safe 
time for laparotomy in acute pelvic inflammation, but rather should be considered 
together with temperature, leucocyte count and clinical findings. 


DR. ARTHUR H. CURTIS, Cuicaco, ILu.—Did Dr. Noyes say that he got a short 
sedimentation time in tubal abortion? 


DR. NOYES.—There were two cases of ectopic. One was ruptured, the other, 
a tubal abortion, with the pelvis filled with blood, which showed a sedimentation 
time of 40 minutes. The ruptured ectopic with the pelvis also full of blood showed 
a sedimentation time of 64 minutes. That does not concur with the findings of 
some other observers. 


DR. CURTIS.—That is in contrast with Dr. Baer’s observations, is it not? 
DR. NOYES.—Yes, it is. 


DR. CURTIS.—I would like to ask Dr. Baer to discuss the problem of sedi- 


mentation time in tubal pregnancies. There seems to be some discrepancy. 


DR. JOSEPH L. BAER, (closing).—I think it well to emphasize at the outset 
that we are clinicians and not laboratory technicians. We are treating patients 
and not simply making tests and, of course, the clinical course is the outstanding 
factor in handling our patients. We use the leucocyte count; we use the ther- 
mometer; and now we should use the sedimentation test as well but not place it 
above clinical observation. 


I deliberately introduced into my paper two flat errors in diagnosis to illustrate 
merely that the sedimentation test in those two cases was a very slow reading, 
the reading of a normal woman. Nevertheless, the diagnosis had been made in 
both of these cases and the abdomen was opened and found negative. That was 
not meant to exalt the sedimentation test above clinical observation, however. 
In obstetrics we have found it of little value. Of course, the puerperal septicemias 
fall into the category of rapid readings, but aside from that I believe there is 
little to be gained from the use of the test routinely in obstetrics. 

I must disagree with Dr. Matthews who says that one reading is of no value. 


One reading that is a fast reading definitely means that there is a focus, and 
to discard that signal I think is an error. 


In tubal pregnancies our tests all show slow sedimentation. These were all 
ruptured cases, but early before there was a very acute anemia; and we had one 
reading of 144 minutes, The unruptured case, I think, would show a reading 
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comparable to that of normal women. There is no infection; there is apparently 
no agglutinin or globulin disturbance, and no absorption. 
As to the value of the test in postoperative cases, in wound absorption there is 


pelvie a definite disturbance in the blood stream and the reading after operation until 
and I the acute wound condition has subsided is a rapid reading, quite regardless of 
what the pathology is or for what the patient was operated upon, and whether 
ries of she shows a breakdown in the wound afterward. Even with a clean wound after 
al con- a number of days there is a rapid reading, and I am not sure that that has 
normal prognostic and differential value in the early convalescence, so that we have taken 
1e rup- the time limit that the European workers have set, which is eight days post- 
dimen. operative, before the test can again be relied upon. Dr. Polak’s figures and mine 
re six were comparable almost throughout, except that he had for fibroids only 74 
nd the minutes, whereas for uncomplicated fibroids we have 36 cases with 146 minutes. 
1e and DR. JOHN O. POLAK, (closing).—In regard to that last point, our average 
Ss than normal was lower than Dr. Baer’s. In our elinie all of these tests were made 
ery, it by one man. Maybe that explains the constancy of having a lower average for 
g safe our uncomplicated fibroids than Dr. Baer has. I would say again that the method 
sidered used in arriving at these conclusions was identical with Dr. Baer’s, the modified 
Lintzenmeier method using the 18 millimeter mark. 
ee Don’t let us give you the impression—either Dr. Baer or myself—that we are 
overenthusiastiec, but we do want to leave with you one point, and that is that 
in addition to our clinical data the proper interpretation of the sedimentation test 
other, may save a few women from needless operative procedures. I am convinced of 
itation one thing, that in eases of potential septic abortion which we are all treating ; 
howed daily we have in repeated sedimentation tests a positive index, and if it is credited 
igs of there will be fewer of them interfered with because it warns us of the potential 
possibility of extending that infection by breaking down nature’s barriers. 
ot? 
Dr. Frank W. Lyncu, San Francisco, Calif., read a paper entitled 
The Frequency and Meaning of Backache in Gynecology. (For 
 sedi- original article see page 719.) 
DISCUSSION 
ouen DR. EDWARD H. RICHARDSON, Baurmmore, Mp.—Some eight years ago I 
ents made an intensive study of this subject (Southern Med. Jour., 1918, xl, 139) which 
nding was prompted by the failure of operative procedures to cure a definite percentage 
ther- of eases. This study included not only the clinical side but also a review of 
ae both the gynecologic and orthopedic literature of the subject. I reached the econ- 
clusion that the actual cause of the backache, in so far as pelvic pathology is a 
strate factor, is chronie strain upon the lumbosacral and sacroiliac articulations brought 
iding, about by faulty posture. Oftentimes this faulty posture results from protective 
de in attitudes. These patients naturally assume whatever posture affords the greatest 
t was measure of relief from the intrapelvie pain, but in so doing they bring about a 
wever. defective balance from an orthopedic point of view and, hence, chronic strain upon 
emias the joints. I am grateful to Dr. Lynch for showing that congestion must be in- 
re is cluded as frequent cause of pelvic discomfort, but I believe the associated low 
back pains are more rationally interpreted as orthopedic in origin. Many of these 
value. patients will resume normal postures upon correction of the particular pelvic 


, and pathology and their back pains disappear, but there remains a very considerable 
percentage of cases in which this happy outcome is not achieved until surgical 


procedures are later supplemented by orthopedic measures to correct faulty posture. 


DR. R. R. SMITH, Granp Rapips, Micu.—I believe that most of our difficulty in 
agreeing on and understanding ‘‘backache’’ and its relations to gynecologic con- 
ditions arises from the fact that we have included under this term too great a 
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variety of disorders and symptoms. We should throw out all diseases of the spine, 
arthritis, localized or general; strains of the sacroiliac joints; injuries of the 
spine, sometimes associated with congenital defects of the lower lumbar vertebrae, 
and the occasional cases of tuberculosis. 

The commonest form of backache we see in practice is a lumbar backache in the 
muscles or in muscles and fascia. This form of backache has very little to do 
with gynecologic conditions. Its most common cause is fatigue. A second cause 
is faulty posture, which is oftentimes associated with fatigue. Then there are 
eases of lumbar backache, I believe, due to focal infections. We all have seen 
some of these cases relieved by the removal of infected teeth or infected tonsils. 

A sacral backache is a very different thing. It is a referred or reflected pain. 
A condition in the pelvis causes this pain in the sacrum and it has nothing to do 
with the muscles or joints. Dr. Lynch emphasizes that he is speaking only of 
sacral backache. Sacral backache may be caused by gynecologic lesions. I am 
not able to understand why an uncomplicated ovarian cyst or fibroid, unless they 
be of large size, should cause sacral backache. A certain proportion of women 
with normal pelvic organs have pain in the sacrum when they menstruate. 


DR. JOHN O. POLAK, Brooktyn, N. Y.—Dr. Lynch’s statement that the 
majority of sacral backaches were due to pelvic congestion, I believe is very well 
founded when one realizes the large number of women who have pelvic relaxation 
and consequently a stasis in the pelvic veins. Furthermore endocervicitis is always 
attended with some degree of posterior parametritis. 


Endocervicitis of varying degree is constantly found postpartum and should 
be cured before the patient is discharged. When one realizes the immense enlarge- 
ment of the pelvic vein in every pregnancy, one must appreciate that a routine 
dealing with this pelvic circulation is going to improve these backaches. We teach 
our patients from the sixth day to use the knee chest position, and follow that 
up with the monkey trot for a number of weeks and it is amazing to see the 
difference in the pelvic congestion of patients so treated and those untreated. We 
have reduced our postpartal retroversions from 30 to 3 per cent. Lately we have 


developed the ‘‘mule kick,’’ which is something more adaptable to our present 
housing conditions. 


DR. GEORGE GRAY WARD, New York Citry.—Out of 560 of our eases in 
which there was backache associated with gynecologic anomalies as far as we could 
tell, about 80 per cent were relieved by an operative procedure. 

The point brought out by Dr. Smith is very important. The interne takes the 
history and the patient says she has a backache, which may be not the type that 
Dr. Lyneh has referred to at all, or the type that my own study referred to. I 
believe that there is a definite sacral backache due to pelvie congestion, the result 
of uterine displacement. 

If you relieve in such cases the pelvic congestion by posture, replacement of the 
uterus, pessary or operation, you will cure the backache. 

I found that about 15 per cent of our cases were not relieved by operative 
procedure, and this led me to establish an orthopedie clinic in the Woman’s Hos- 
pital. The backache in these cases is found to be due to arthritis, sacroiliac diseases, 


flat foot, faulty posture or something of that kind. There is a definite need for an 
orthopedic study in all these cases. 


DR. JAMES E. KING, Burra.o, N. Y.—A short time ago I found that 75 
per cent of all women who consulted me came either for relief of backache as their 
chief symptom or else gave backache as one of their concomitant symptoms. I 
classify backache in two forms principally. One is the orthopedic form which con- 
sists of sacroiliac conditions. The other is the pelvic type and is due to two 
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causes; one is pelvic congestion as is seen at the menstrual period, the other due 
to dispiacements that cause unusual drag on the ligaments. This classifies roughly 
the types of backache most commonly met. Clinically, women who suffer from any 
tugging or pulling on the uterine supports will always find relief by lying down. 
The sacroiliac backache is not relieved by lying down but is often made worse. 

It has been rather a surprise in this discussion on backache to hear so little 
reference made to the Albert Smith pessary. The pessary is one of the most 
valuable single contributions ever made to gynecology. It not only will relieve 
the pelvic types of backache but will often aid in differentiation. A backache 
which is not relieved by a properly adjusted pessary will seldom be helped by 
surgery. It is very unfortunate that more stress is not laid on the pessary in teach- 
ing the medical student. Most students have but vague views and no practical 
knowledge concerning it. 


DR. DOUGAL BISSELL, New York City.—It seemed remarkable that no refer- 
ence has been made by the essayist to the use of the pessary as a means of 
relieving backache. I have no doubt that the Albert Smith pessary is of great 
value but it has always seemed to me that the Emmet pessary conforms to the 
natural curve of the vagina whereas the Albert Smith’s posterior curve is too 
sharp and strikes the cervix, failing to force it back as far as it should go. 


My experience has led me to the conclusion that the faulty position is the result 
of the physical effort on the part of the patient to relieve the backache and is 
not the cause of the backache for, when these conditions are found associated 
and the uterus is replaced and held in proper position with a well adjusted pessary, 
backache is at once relieved and a correct body position is assumed. There may be 
exceptional instances, of course, but this is the rule. Many symptoms may result 
from retroversion but I believe backache is the symptom most commonly met with. 


DR. GEORGE W. KOSMAK, New York City.—Many of these women, par- 
ticularly of the small, thin, asthenic type, who are operated upon for backache 
in which some gynecologic cause seems evident, have come back with the complaint 
that the backache is worse. A point not taken into consideration is that to the 
backache from the gynecologic cause we have added a backache due to a traumatic 
eause. The woman in a lithotomy position on the operating table will acquire a 
dislocation of the lower portion of the column, which results in backache often 
worse than the one due to the original cause, and we should take care to avoid 
this accident by appropriate cushioning of the table. 


DR. FRANK W. LYNCH (closing).—This paper really started as an obstetric 
follow-up study. We discovered incidentally that we cured 75 per cent of the 
women who could wear a pessary. The second part of the material for this paper 
was prepared from a follow-up study of 500 cases, which Dr. Maxwell did, on the 
function of the ovaries after hysterectomy. As we proceeded with this work we 
tried to observe the posture of these women. We were familiar with Dr. Dickin- 
son’s work, and made silhouettes of these women to see the effect of posture, and 
we tried to obtain careful histories. We always studied their feet. There are 
two kinds of flat feet, the congenital type which does not bother them at all, and 
the acquired. We also take into consideration the flexibility of the spine, ascertained 
by bending the patient over. Most of these women were young because they 
came from our obstetric clinic and therefore they were not the type of people 
who would have ptosis from inflammatory conditions. 

We do believe that the series is large enough to convince us, particularly if we 
take into consideration the experience of the urologists, that the pelvic congestion 
has a great deal to do with sacral backache. 
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Dr. Jonn A. McGutnn, Philadelphia, Pa., read a paper on The Treat- 
ment of Granuloma Inguinale with Tartar Emetic. (For original 
article see page 665.) 


DISCUSSION 


DR. EDWARD A. SCHUMANN, PHILADELPHIA, Pa.—This matter of granuloma 
inguinale brings up so interesting a phase of American medical history that 
it is well worth a brief review. When I was an interne at the Philadelphia 
General Hospital, these cases were always to be found in various departments of 
the hospital and were diagnosed and treated according to the predilection of the 
particular specialists to whose wards they were assigned. In the department for 
tuberculosis this disease was termed lupus, in the gynecologic ward it was epi- 
thelioma of the vulva and in the venereal service it became syphilis. This went on 
until 1920, as Dr. McGlinn has stated, when there occurred a case in Bellevue 
Hospital in which Dr. Douglas Symmers became interested. While studying the 
case, Dr. Symmers was showing an Argentine medical visitor through the wards, 
who upon seeing the patient remarked that it was a well developed case of granu- 
loma inguinale. The case was later reported by Symmers and Frost and if I am 
correct, was the first recorded American incidence of the condition. 

The one note with regard to the treatment of granuloma inguinale which I 
would emphasize is that one should be exceedingly careful to exclude the disease 
before attempting any operative procedure. 


DR. ROBERT T. FRANK, New York City.—The question of granuloma in- 
guinale has interested me greatly since I encountered a ease in Colorado. Two 
operations for carcinoma had been done on this patient in a neighboring state. 
The condition responded to treatment with antimony but afterward became re- 
sistant to it. Because of the severe joint pains resulting from the injections these 
patients can only stand a certain amount of treatment, and usually return only 
when they grow worse. 

Recently in New York I saw a white patient with what appeared to be a granu- 
loma inguinale. It is surprising that in an adjacent city like Philadelphia cases of 
granuloma should be so numerous, while in New York there should be so few seen 
although our attention has been called to it. Other localities have been referred 
to as endemic centers. 

I see no reason to mistake tuberculosis for granuloma. It is not, in my opinion, 
identical or confusable with granuloma. In the first place, the exuberance of 
granulomatous tissue is not similar, and it has not the same tendency to spread. 
Unfortunately, the granuloma inguinale is an uncharacteristic lesion without specific 
histologic criteria. The Donovan organism has never been proved to be the actual 
causative factor, because Koch’s postulates have never been fulfilled. 

I would like to ask Dr. McGlinn in how many of these cases the Wassermann 
reaction was positive, because luetic infections of the vulva sometimes assume 
shapes which even practiced dermatologists cannot diagnosticate as characteristic. 


DR. FRED L. ADAIR, MINNEAPOLIS, MINN.—I have seen only one ease of this 
sort in all the years I have been on the service at the Minneapolis General Hospital. 

The patient gave a history of menopause ten years previously. It was first 
diagnosed primary carcinoma of the vulva. The diagnosis on biopsy was somewhat 
obscured by the fact that flies had invaded this growth and there was a good deal 
of inflammatory reaction. However, an ultimate microscopic diagnosis of granuloma 
was made by the pathologist and this patient was treated with radium, in 1915. 
She had a considerable adenopathy in the right inguinal region. The large mass 
was incised and treated with a radium tube and radium needles were inserted in 
the groin. Subsequent biopsy showed the recurrent mass to be a squamous-celled 
carcinoma. 
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(The doctor showed a second slide with the striking improvement that has taken 
place. The next slide showed complete healing.) I saw the case just the day 
before I left Minneapolis, and she showed evidence of a slight recurrence. 


DR. WILLIAM P. HEALY, New York Ciry.—The question of the possible 
similarity between granuloma inguinale and esthiomene has been brought up. There 
is a very definite clinical distinction. Granuloma inguinale is a painless lesion; 
esthiomene is an intensely painful lesion. I reported a case of esthiomene, in 
discussing a paper of Dr. Taussig’s two years ago, which was under my super- 
vision for a period of some months. The woman was pregnant and we had to 
keep her constantly under the influence of morphine. 

I have at present two cases of granuloma inguinale under my supervision at 
the Memorial Hospital. One is a colored and the other a white woman. Radium 
has helped the colored patient, but only temporarily. We resorted to tartar emetic 
also with benefit for a time, and then there was recurrence of the lesion. I feel 
that Dr. Adair has been very fortunate in his case in getting such a complete 
eure for even such a short period of time. I think that it was possibly largely the 
result of his surgical treatment of the case. 


DR. JOHN A. MCGLINN (closing).—The first case I reported some years ago 
as tuberculosis of the vulva was shown before some of our postgraduate students. 
It showed a four-plus Wassermann and was promptly diagnosed by the students 
as a ease of syphilis. Then I tried to impress upon them that because a patient 
had syphilis was no reason why she should not have another disease in addition 
to the syphilis. In our eases few have shown positive Wassermann reaction, but 
the lesion has been absolutely not influenced by antisyphilitie treatment. As Dr. 
Frank has said, the histologie study of granuloma is not typical because it shows 
syphilitie granular tissue with a number of leucocytes, the same condition which 
you find in other tissue. 

Referring to Dr. Adair’s very favorable result with the use of radium, while on 
the screen it looks like granuloma, I would almost doubt the correctness of the 
diagnosis, for in our eases radium has had no influence whatever. In some of our 
eases, however, x-ray did influence the lesion, but the amount of x-ray necessary 
to bring about a favorable result is so great that you have to discontinue the 
x-ray treatment because the skin will not stand a sufficient dosage to bring about 
any sort of a favorable result. 

It has not been proved that the Donovan organism is the cause of granuloma. 
While you can grow it in broth culture, inoculation experiments have never produced 
granuloma. Furthermore, implantation of the growth by inoculation of the healthy 
part of the body has not produced granuloma. We feel, however, that the Donovan 
organism does possibly play a part because after a second dose of tartar emetic 
the organisms disappear entirely from the smears and cannot be obtained again. 

I feel that so many mistakes in diagnosis have been made in this lesion, and so 
many operations done or patients condemned to a_ long period of suffering with- 
out something being done, that it is worth while to emphasize the entity of this 
lesion and its specific treatment. 


Dr. J. C. Lirzensere, Minneapolis, Minn., read a paper on The Rela- 
tion of Basal Metabolism to Sterility. (For original article see 
page 706.) 


DISCUSSION 


DR. WILLIAM P. HEALY, New York City.—The question of sterility, of 
course, is one constantly presented to the pelvic surgeon and to the obstetrician for 
solution, and frequently it is unsatisfactorily solved in the apparently healthy 
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woman. That is the group to which Dr. Litzenberg, as I take it, refers in his 
paper, not the definitely endocrine type that is identifiable by outstanding symptoms. 

I feel that the ideas presented by Dr. Litzenberg are worthy of very earnest 
study and consideration. His statistics indicate that undoubtedly by a careful 
selection of cases some of these women will conceive if appropriate treatment over- 
comes their low basal metabolism. 


DR. HENRY T. HUTCHINS, Boston, Mass.—We must remember that a lowered 
basal metabolism, of course, is not always of endocrine origin; that the metabolic 
rate may be lowered in a great many ways. It may be thyroid failure, pituitary 
failure, and also may be due to fatigue or general inanition. Therefore I think Dr. 
Litzenberg has stated facts correctly when he says that we must regard a low 
metabolic rate as an indication of a cause rather than the cause itself of sterility. 


Dr. Lawrence, of Boston, found in his cases of thyroid failure 40 per cent of 
sterility. In going over his cases he had found two males who had thyroid failure 
and they both were impotent. But I think in general we must not place all the 
blame on the endocrines, although there must be something from the endocrine side. 


DR. DONALD MACOMBER, Boston, Mass.—I have recently thought we are 
dealing here with a real clinical entity. I believe there are two periods during a 
woman’s life when this entity is particularly called to our attention; one, during 
adoleseence when there is a delay in the appearance of the menses; and secondly, 
after marriage when there is so apt to be sterility. I believe that this entity is 
characterized by more than just a low basal metabolism in many instances. In 
many of these cases we see an increase in the weight over the normal, an amenorrhea 
of varying length from one to many months, or a scanty menstruation which may 
be associated with irregular periods. These are not cases of myxedema. They are 
young women as a rule; they have no mental disturbance; and apart from a 
slight general inefficiency they have no other symptoms than those mentioned. 
After the administration of thyroid they almost invariably state that they are more 
energetic, and are more normal. 


In the past year or more, since our attention has been called to this subject, we 
have had the basal metabolism done on 45 cases where an endocrine disorder was 
suspected. Of these 20 had a basal metabolism of minus 10. These patients were 
occasionally of normal weight but usually the weight ran from 20 to 25 pounds 
and occasionally 35 pounds over so-called normal weight for their age and height. 
There were no signs of myxedema. Occasionally one would encounter a palpable 
thyroid. One case was a woman of 18, unmarried, with an infantile uterus. She 
had a basal metabolism of minus 35. In the married women the uterus was some- 
times bordering on the infantile, but usually well within normal limits. 


DR. J. C. LITZENBERG (closing).—The ‘‘shotgun’’ glandular tablets of 
pharmaceutical houses all contain thyroid which is practically the only endocrine 
which gives any result by mouth, and whatever results there are usually come from 
the thyroid extract. The use of any of these tablets is inadvisable. The fact that 
low basal metabolism is not always of an endocrine origin is the reason for my 
statement that it may be a cause, or the index of a cause. We have plenty of 
cases of low basal metabolism that may be successfully treated by simple feeding. 


This investigation has led us into many bypaths; for instance, we found men- 
strual disturbances in 40 per cent of these women, which compares well with the 
39 per cent of sterilities, indicating that there is a hormonic influence. I hesitated 
to call this condition hypothyroidism. I don’t know what it is, it seems to be an 
entity, which responds to thyroid or iodine medication. I never give thyroid extract 
or iodine without a careful study of the basal metabolism. I consider it reprehen- 
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sible to give thyroid to any ease of sterility unless the basal metabolic rate justifies 
its use, and furthermore the rate must be controlled from time to time so that the 
medication can be regulated. 


Dr. ALFRED BAKER Spaupine, San Francisco, Calif., read a paper on 
Hemostasis in Vaginal Hysterectomy for Procidentia (The Ligation 
of the Lateral Vesicouterine Ligaments for the Control of Hemor- 
rhage in Vaginal Hysterectomy for Conditions of Prolapse of the 
Uterus with Cystocele). (For original article see page 655.) 


DISCUSSION 


DR. J. WESLEY BOVEE, WAsuINeTON, D, C.—Hemostasis should be thoroughly 
practiced but there are different methods of securing it. In doing vaginal hyster- 
ectomy for cystocele, prolapsus and procidentia I have followed the plan to secure 
hemostasis with a modification perhaps of the Mayo procedure, namely of making 
a T-shaped incision in front of the cervix in the anterior vaginal wall and not 
separating back far enough on either side to involve the uterovesical ligaments, 
carrying the incision as near the pubic region as necessary. This is more necessary 
in the case of the prolapsus of the urethra than in the case where there is no 
prolapse. Before entering the peritoneal cavity, I first make an opening into the 
euldesae of Douglas. Dr. Spalding said, I think, that he does that last, but I 
do it first. Then I open the peritoneal cavity, anteriorly dissecting back the thin 
flap. Next I bring down the fundus of the uterus put on a broad clamp as close 
to the uterus as possible including fallopian tube, ovarian ligament, the whole of 
the broad ligament, the uterosacral and uterovesical ligaments. It may be necessary 
to use two clamps, but generally one clamp is sufficient on each side. The two 
sides are brought together by a sewing machine lock stitch so that every part of 
one side is approximated to the other side. There is none of either lateral stump 
that is not included in the body of this suture material. Then bringing the upper 
part of that suture line forward it is sutured at the junction of the urethra with 
the bladder. If there is a urethrocele the dissection is carried forward so that I 
can get a bite on the periosteum just a little to the side and behind the pubic 
arch. Two sutures are placed on either side in this broad ligament shelf that has 
been constructed securing it anteriorly. Another suture may be necessary. For the 
two side sutures and the midline one I have used strong chromic catgut. The 
vaginal mucosa from side to side is united to protect the fascial layers. We have 
always one weak point here. We have built up a strong shelf anteriorly but we do 
not know yet, unless we have unusually strong, uterosacral ligaments, whether 
we shall get a strong pull upward and backward. If these ligaments are torn 
away form the sacrum, we cannot repair that injury by the vaginal route. This is 
always a weak point in the vaginal operation. 

In the posterior operation the all important thing is to be sure that you get 
the fascia from the two lateral sides brought in in front of the rectum. Next: 
in importance is to pull the rectum upward to obtain a good pelvie support, pro- 
vided the uterosacrals are strong. We are going to have some failures in this 
procedure, although I believe they are small, at least they have been with me, 
but they are largely due to inefficiency of the uterosacral ligaments. 


DR. ROBERT T. FRANK, New York Ciry.—You might be interested in the 
two eadaver dissections which I made some years ago in which these ligaments 
ean be viewed from above. I would suggest that they be called the pubouterine 
ligaments because that describes the attachment on both sides. I do not consider 
myself competent to discuss Dr. Spalding’s technic because I do not do vaginal 
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hysterectomy for prolapsus. I think that if we have preserved the uterus in a 
prolapse operation in case of recurrence, we are in a much better position to do 
further work than after the uterus has been removed. I would like to know what 
the indications are for selecting vaginal hysterectomy. In my material there are 
a number of cases in younger women where prolapse has occurred and in which I 
would hate to sacrifice the uterus. 

In my cases from 1925 to the present time I found that out of 180 cases of 
repair, there were 56 cases of prolapse in which 42 ventral fixations were performed 
and 5 Alexander’s. The Alexander operation is done in those eases in which the 
abdominal wall is unduly flaccid and therefore would allow a certain amount of 
sagging in the erect posture. In some cases the cystocele predominates, in other 
eases the rectocele. I am very often able to cure the rectocele rather than the 
cystocele. In the cystocele I use my own technic. My main object is to preserve 
the pubocervical (uterine) ligament. I do not separate the bladder as extensively 
from the fascia as Rawls does. We think it is important to preserve the vascular 
layer. The fact that all of us have a certain number of recurrences of the rectocele 
or the cystocele shows that no technic is as yet perfect. 


DR. GEORGE GRAY WARD, New York City.—As to the hemostasis: I long 
ago learned from Dr. J. Riddle Goffe to put a ligature at the base of the uteropubic 
fascial ligaments to control the bleeding. It is an important point in the technic. 
Personally I object to the term ‘‘high rectocele’’ because I think in a great many 
of these cases it is not truly a rectocele but is really an enterocele, a hernia in 
Douglas’ pouch. A failure is very often due to this fact. Therefore my technic 
in these operations is, after removal of the uterus to dissect out this peritoneal 
sac. You can then see the uterosacral ligaments and it is not difficult to unite 
them with linen sutures. By this procedure the liability of a hernia forming from 
above is eliminated. We have proved this by our follow-up in the majority of 
eases. We have some failures and those are due, as Dr. Bovée has pointed out, 
to the fact that the uterosacrals are so weak that they cannot provide sufficient 
support. Follow-up shows that our percentage of failures is small, and it is always 
only a small hernia that forms. 

The operation of Dr. Spalding procures a proper pelvic floor and particularly 
takes care of the rectum by lifting it up. I believe I coined the word ‘‘rectopexy’’ 
for a procedure in which the rectum is lifted up and fastened to the undamaged 
part of the vagina where the fascia is intact. So far as the anterior vaginal wall 
is concerned we can cure practically all cystoceles but the the weak point in these 
operations lies in the fact that the uterosacral ligaments may be attenuated and 
inefficient as support. 


DR. R. M. RAWLS, New York City.—aAll of us get equally good results in 
operating for prolapse if our technic is based on an anatomic repair of the injury. 
In doing operations for prolapse an understanding of the anatomy is essential, 
especially when dealing with younger women. In the woman well past the meno- 
pause extensive dissection is contraindicated and restoration of the anatomic fune- 
tion not necessary. In selected cases of this class I still do a Watkins’ inter- 
position operation. 

Looking from above into the pelvis we see fascial bands extending out into the 
base of the broad ligament, and here I would differ from Dr. Spalding and would 
call these the cardinal ligaments rather than the lateral vesical ligaments. On a 
lower plane are the secondary lamellae of the pelvic fascia—the vesical or lateral 
vesical ligaments, the rectal and the rectovaginal layers. 

In my operative work I do not make the T-incision for unless one is very 
careful one is apt to cut the supporting structures. I make an incision from the 
meatus to the cervix, through the thickness of the anterior wall and demonstrate 
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the bladder which is pushed off from the underlying tissues by blunt dissection. 
Next by sharp dissection, for a short distance, on either side the fascia is separated 
from the vaginal mucous membrane when a definite line of cleavage is reached and 
the supporting structures are demonstrated. On the posterior wall a somewhat 
similar method is done in first identifying the rectum. My method in dealing with 
prolapse is, to do an anatomic repair in women in the childbearing period, a vaginal 
hysterectomy and anatomic repair in women in the early menopause, and a Watkins’ 
interposition in elderly women or those not physically suitable for extensive dis- 
section. 

In high rectocele I appreciate Dr. Ward’s work on enterocele—it is now my 
custom to look for enterocele and where it occurs to obliterate the culdesac and 
repair the injury to the vaginal vault as well as the injury to the anterior and 
posterior walls. 


DR. JOSEPH L. BAER, Cuicaco, Int.—Just a word to continue Dr. Rawls’ 
thought. I believe that in most cases of prolapse there is a congenitally deep pouch 
of Douglas and, therefore, in accordance with what Dr. Ward said, the thing to do 
is to obliterate the bottom of the pouch. 


DR. ALFRED B. SPALDING (closing).—I have never seen the cystocele cured 
at the time of operation by the Mayo technic, and if it is not cured then I cannot 
see why you do not always have a recurrence. I do not believe you can cure the 
cystocele without exposing the bladder, ligating separately the uterovesical ligaments 
and getting the bladder up out of the way. I do not believe it is possible to pre- 
vent recurrence by including in a mass ligature the uterovesical and the broad 
ligaments and then sewing the stumps under the bladder, because the cystocele is 
below this point. 

In regard to what we do for recurrence after some one has done a vaginal 
hysterectomy: I do not know of anything more disheartening than to attempt the 
repair of these cases. I have at times succeeded in making a transverse incision 
through the scar at the vault of the vaginal wall, separating the bladder again 
and overlapping the fascia. Unfortunately, the fascia was often found to be 
atrophied and the result has not been good. One cannot get a good result unless 
the surgeon has supported the bladder at the time he did the vaginal hysterectomy. 

The question has been asked as to when we take the uterus out. We do not 
take it out if it is very large, because we have found that it is dangerous to do 
extensive repair work below and then to open the abdomen and do a hysterectomy. 
I would prefer to do the vaginal work first and the secondary operation some 
time later. 

Dr. Ward’s reference to the deep culdesac is an important point. He has shown 
us how to take care of that properly. 

Dr. Rawls spoke about the cardinal ligaments. To my mind there is no such 
thing as a cardinal ligament. One finds condensations around the blood vessels and 
around the ureters and nerves but they are not ligaments. I believe in all our 
plastic work we must use the principle that if we are to improve the posterior 
support we must suspend the posterior vaginal wall on the broad and the sacro- 
uterine ligaments. 


OBSTETRICAL SOCIETY OF PHILADELPHIA 
STATED MEETING JANUARY 7, 1926 


Dr. Brooke M. ANSPACH IN THE CHAIR 


Dr. Jonn C. Hirst, 2Np, read a paper entitled Suppression of Urine in 
Connection with Pregnancy. (For original article see page 673.) 


DISCUSSION 


DR. PHILIP F. WILLIAMS.—The inability to void urine in most pregnant 
women is easily explained by retroversion of the uterus in early pregnancy; 
in late pregnancy by impaction of the head, and by toxemias from the congestion 
which occurs during eclampsia. The cases that Dr. Hirst has reported are rather 
unusual and much more interesting. In the 12 cases of suppression of urine in preg- 
nant women that Rolleston observed, in which autopsy was done, there was a history 
of previous underlying nephritis, and he does not believe that acute nephritis occurs 
except in the woman who has had previous kidney disease. In eclampsia where the 
urine is almost entirely suppressed before death, the kidney picture is much like that 
of an acute necrosis of the cortex. I recollect two such cases. 


DR. GEORGE W. OUTERBRIDGE.—TI should like to mention a case showing to 
what degree kidneys recuperate from an intense toxic condition. Some years ago I 
had a case of poisoning from a mercurial douche in which the woman was completely 
anuric for about fifty-four hours and had 260 mg. of blood urea nitrogen. This 
woman was pregnant and had taken the douche for the purpose of bringing on an 
abortion, which she accomplished. We decapsulated both kidneys, and after a stormy 
eareer with many complications this woman eventually recovered. She was in the 
hospital from the end of May to the middle of September. (See Journal American 
Medical Association, Jan. 13, 1923.) The interesting feature in this case was that 
about a year later this woman became pregnant again. I was anxious to see how 
those kidneys, which had been subjected to that terrific breakdown and anuria for | 
over fifty hours, would now carry on through a subsequent pregnancy. She entered 
the hospital and had careful blood chemistry studies made, which showed perfectly 
normal conditions. We sent her in with the idea of interrupting the pregnancy, but 
this was not done. She had some vomiting, which she eventually got over, and went 
through the pregnancy satisfactorily and eventually was delivered of an entirely 
healthy child. She is apparently an absolutely healthy woman today. I think this 
ease is of interest in showing that kidneys that have been subjected to tremendous 
toxic conditions can recover, in a comparatively short time, to a state where they will 
earry through in pregnancy. 


DR. EDMUND B. PIPER.—The introduction of mercurochrome in the vein, will 
in the fulminating type of sepsis cause acute suppression of urine. I have reported 
thirteen such cases followed by death. I don’t believe that mercurochrome should 
ever be given when there is evidence of acute nephritis. 


DR. B. C. HIRST.—In these cases one should endeavor to make a diagnosis be- 
tween apparent and real anuria. That was the problem which presented itself in the 
cases reported. Apparent anuria is diagnosticated by ureteral catheterization. One 
may draw a pint of urine out of the pelvis of one kidney in a woman apparently 
anuric. The commonest cause of a real anuria is mercurial poisoning. . 
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DR. HIRST (closing).—In answer to Dr. Outerbridge’s question, the pronounced 
hydronephrosis on the left side was quite recent. At six months it was not very 
noticeable, but there was some dilatation in the left pelvis. A month later, after 
leaving catheter in the left ureter on three occasions, the condition was practically 
eured when the patient was discharged, the left kidney holding only a moderately 
increased amount of urine over the normal. 


Dr. Witu1AmM R. NicHouson read a paper entitled Certain Observations 
Regarding Prolongation of Pregnancy. (For original article see 
page 745.) 


DISCUSSION 


DR. RICHARD C. NORRIS.—This very conservative presentation is to be com- 
mended. In France and Austria 300 days is given as the legal limit for full term. 
In England and this country it is based on a study of the individual case. The 
trend of modern physiology is that conception really begins during the week preced- 
ing the missed period, but the time of expected confinement has been based upon 
the last menstrual period, a time when we know the woman is not pregnant. Dr. 
Nicholson should not stress the cow as a standard for studying women. The sex of 
the newborn cow has been determined very accurately by studies of the maturation 
of the ovum and regulating the date of impregnation. Not so with the woman whose 
ovum does not mature in a similar manner and in whom the date of impregnation 
cannot be regulated. A woman does not, as a rule, go very much over time or fall 
into labor very much ahead of time, without an explanation for it. There is, how- 
ever, such a thing as prolongation of pregnancy, and there is such a thing as danger 
to mother and child from this condition. It was interesting to look over records in 
the Preston Retreat as related to this subject. In the first 5,000 cases of my serv- 
ice, in which we seldom induced labor for prolongation of pregnancy, there were 140 
eases of induction (2.8 per cent). Of these, only 15 were for prolongation of preg- 
nancy; that is once in 333 cases. As my experience grew I found many difficult 
labors, with high forceps and overgrown babies with extensive lacerations, sometimes 
partially detached placenta, in the cases permitted to go too long beyond calculated 
term. I then made it a rule not to permit a case with a floating head to go more 
than ten days beyond carefully calculated term. In the last 1500 cases we have 
induced labor 88 times for all causes (5.8 per cent), and 24 times for prolongation 
of pregnancy, or 1 in 63 eases. Studying the infant mortality in which we induced 
labor for prolongation of pregnancy, we found a marked improvement. In two cases 
labor was induced on dead babies, due apparently to prolongation of pregnancy. 
Just today a woman thought she was at her term, but after careful study of her 
history we concluded that she was probably about three weeks overdue. Yesterday 
she was in labor all day and her baby was dead. To deliver the shoulders, amputa- 
tion of both arms was necessary. The baby’s weight was nine pounds and fourteen 
ounces. That woman had given birth easily at term to other babies weighing 7144 
and 8 pounds. One has to make some fixed rule for guidance,—a time beyond which 
one will not let patients go without the careful special study that Dr. Nicholson has 
outlined. My rule now is ten days. First, we consider an accurate history as to 
menstruation and fetal movements. The more uncertain the history the more uncer- 
tain is the conclusion in that particular case. Second, as to the size of previous 
children and the character of previous labors, if a multipara, with the presumption 
that each child up to the fourth will probably be progressively larger. The size of 
the pelvis must be accurately known. The stature and size of the father’s head. Is 
the patient an elderly primipara? Is the position occipitoposterior, resting high at 
the brim, incompletely flexed and with no descent into the pelvis? Is it a breech? 
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Such cases are prone to prolongation of pregnancy. The oftener I see a woman in 
the ordeal of labor the more I am convinced that her nervous system is a very 
important factor as to how her uterus will function and to what extent pain will 
inhibit uterine function. As some women vary in their ability to digest a meal, so 
the uterus may vary in its function during labor. The proper functioning of the 
sympathetic nervous system is of the greatest value. When it fails it may make her 
obstetrically unfit. Prolongation of pregnancy often occurs in this type. The 
modern, neurotic, nerve-stressed girl of ultrafashionable life, when labor begins, 
often goes to pieces, and you have to resort to narcotics and anesthetics early and 
more often deliver with forceps after helping dilatation by some mechanical means. 
When this type is allowed to go too much overtime, all these difficulties will be 
magnified. Now what is the danger of inducing labor for a woman who has gone 
ten days over her time, in whom you find, after this critical study, some of these 
conditions to make you believe that she has rather a difficult labor ahead of her? 
Naturally, infection is thought of as the greatest danger. In all my experience I 
have seen but two women die from sepsis following induction of labor, and they 
died after induction of labor done by someone else, and subsequently I was called 
upon to operate—on one of these a cesarean section. I have never had a patient 
die after induction of labor done by myself for prolongation of pregnancy. The 
inherent dangers are dependent entirely upon the one who does it; his technic and 
the subsequent handling of that case. Once in 300 cases prolapse of the cord has 
jeopardized the fetus. There is, of course, a greater degree of aseptic technic re- 
quired in induction of labor and delivery of the patient than in a normal delivery. 
I think it is often apparent to those who have a wide experience that patients who 
go ten days or two weeks over the calculated time often have large babies, with 
large well-ossified heads, with more obstetric complications and more skill required 
at delivery. I often say, I think if nature permitted the modern woman to have 
her babies at eight or eight and a half months it would save a lot of trouble. I 
believe that prolongation of pregnancy has its added dangers. If I have a primi- 
para and she goes ten days overtime, the head not fixed in the inlet, and especially, 
if she has a high posterior occiput; if she is not obstetrically fit; if her pelvis is 
on the border line as to size, I usually induce labor by the simplest means at my 
disposal. I think Dr. Nicholson has overestimated the value of measuring the head 
with a pelvimeter. I would rather depend upon palpation of the head overlapping 
the symphysis and the accurate measurement of the pelvis than to hope to reach a 
conclusion by attempting to push the head into the pelvis. 

If the patient goes ten days beyond the calculated period, suppose there has been 
an error in her menstrual history and suppose we make an error of acting two weeks 
too soon, the infant will not be endangered. In multiparas there is a wider field 
for interfering even more promptly. The woman who has had one or two normal 
labors comes to term with the head riding high above the pelvic inlet, perhaps a 
posterior occiput, and her pregnancy is prolonged. She gets nervous, her family is 
nervous, her body chemistry is under stress, she sleeps badly, and daily she becomes 
less fit, obstetrically, for her labor. It has been as much to my comfort as to my 
patient to have her enter a well-equipped hospital and, after taking a large dose of 
eastor oil, the following day, under strict aseptic precautions, to dilate her cervix 
with two fingers, gently detach the lower pole of the fetal sac and give her five 
minims of pituitrin. The intermittent dilatation is continued for twenty minutes. 
With few exceptions, labor begins. Anything that makes labor easier for the woman, 
she deserves to have. Bringing on labor in a hospital properly equipped is not to 
her detriment, as I have done it over and over again; and as my practice and my 
experience has grown I have resorted to it more and more. I do not wish to convey 
the idea that I believe in confinement by appointment: but I believe that, with 
hospital equipment, if these cases of prolonged pregnancy are so treated, instead of 
waiting perhaps two or three weeks for Nature, the obstetrician is not taking ad- 
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vantage, for his patients’ real benefit of the good things that have come out of the 
past and is clinging to what I believe is behind the times. 


DR. GEORGE M. BOYD.—I believe that it is exceedingly rare for a woman to 
go over the normal length of gestation. In cases where the pregnancy seems to be 
prolonged, it is usually an error on our part brought about by our inability to deter- 
mine just when conception took place. I agree with Dr. Norris that we should study 
carefully the patient as she approaches term and note any feto-pelvie disproportion. 
One objection to the Miiller test is that it often necessitates full anesthesia. I do 
not believe in the routine induction of labor at term as has been recommended. To 
follow out such a course will invite trouble, for the methods of inducing labor are 
not always satisfactory. When feto-pelvic disproportion exists, a test of labor is 
invaluable, for a normal labor with a large infant is apt to be safer than an induced 
one with a smaller infant. 


DR. CHARLES MAZER.—Regardless of whether the unborn baby is postmature 
or two weeks short of term, if, in our opinion, the head as compared with the inlet 
of the pelvis is growing too large, it is our duty to prevent damage to mother and 
baby by inducing labor as near term as possible. Whether we use the classical 
methods of gauging the size of the head or a method of our own, we can easily fore- 
tell a tendency to overgrowth. I induce labor in these cases by giving castor oil, 
quinine and pituitrin, which is successful in six out of ten cases. In the unsuccess- 
ful cases I let nature take her course rather than resort to instrumental induction 
of labor, because I honestly believe that a version or even a cesarean section is no 
more hazardous to mother and baby than instrumental induction of labor. 


DR. NICHOLSON (closing).—Dr. Piper is perfectly correct when he speaks of 
the early ossification of the sutures in fontanels and, as I said in my paper, I 
thoroughly agree that such cases are often not postmature at all. It has been 
proved that the x-ray will not help in determining the question of maturity, based 
upon the condition of the sutures in fontanels. I am also thoroughly in accord 
with Dr. Boyd’s disinclination to induce labor without very definite indications. I 
think it is a grave mistake for any Society such as this to go on record as advocat- 
ing either the routine induction of labor at term, or the induction of labor without 
very definite indications, and the whole purpose of my paper was to call attention 
to the fact that postmaturity of the unborn child is a much more rare condition 
than is supposed. I fully believe that if the general profession should undertake 
to induce labor as a routine procedure, there would be a very unfortunate increase 
of morbidity and mortality. I have no special objection to the surgically trained 
obstetricians’ adoption of the plan of routine induction, though I personally believe 
it is an uncalled-for procedure, but this is a totally different question when the gen- 
eral profession is advised to interfere in pregnancy, either because the earliest esti- 
mated date for the delivery has been passed, or because it is more convenient to the 
doctor and the patient that labor be brought on at a certain specified date. 


Dr. Caries S. Barnes read a paper entitled Occipitoposterior Posi- 
tion. (For original article see page 734.) 


DISCUSSION 


DR. JOHN C. APPLEGATE.—I am convinced that nothing gives rise to greater 
traumatism, both maternal and fetal, than the conduct of delivery with the diam- 
eters of the head in the pelvis not properly correlated, as in the occipitoposterior 
position. With regard to the frequency of the occipitoposterior position, I am very 
sure that 25 to 30 per cent of the cases I see are occipitoposterior positions and 
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require interference. The next point is the early recognition of this anomalous posi- 
tion. It is not unusual for us to hear that ‘‘the forceps have slipped’’ and nine 
times out of ten, they have been applied to a head in an unrecognized occipitopos- 
terior position and the tenth is perhaps a hydrocephalic head or some other patho- 
logic condition. I have in mind at this moment a patient whom I saw not long ago 
where three physicians had attempted to deliver with forceps. The woman had a 
relatively contracted pelvis and the child was in an unrecognized occipitoposterior 
position; each physician took a turn and the instruments in each instance failed to 
hold; the third doctor was a big, husky fellow and he perhaps got a better grip on 
the head than the others. When he pulled something had to give way, with the re- 
sult that there was a dead baby, complete laceration of the perincum, and infection 
of the woman. The early recognition of this condition is most important. The fetal 
heart sounds, the palpation of the fetal back and small parts are fairly reliable 
diagnostic signs, but not absolutely reliable; the fontanels and the suture lines are 
very reliable, although errors arise ofttimes. When labor is not progressing nor- 
mally I have no hesitancy in introducing enough of the hand to palpate an ear or 
the nape of the neck, to be sure of the position before any attempt at delivery is 
made. In regard to the methods Dr. Barnes referred to, manual rotation is a thing 
that we usually succeed in doing. I have always felt that the lower the head is in 
the pelvis the easier it is to rotate; if a right occipitoposterior, the left hand or as 
much of it as necessary, with the thumb down, is introduced, and kept on the right 
side of the baby’s head so that the occiput and thumb rotate forward in the same 
relative position, pressure at the same time being made on the forehead just above 
the pubis with the other hand. It is absolutely useless to rotate the head unless you 
have the assistance of someone to rotate the body of the child at the same time, 
otherwise it swings back into its original position; then the application of forceps 
is necessary when spontaneous delivery does not take place. We have applied for- 
ceps in the reverse position, but not with the view of rotating the head, but rather 
to hold the head and rotate it while the body is being rotated. With the application 
of forceps simply for the purpose of rotating the head, incaleulable damage may be 
inflicted upon the baby. I am always apprehensive about doing version with the 
occipitoposterior position because it is more difficult to estimate the comparative 
dimensions between the head and the pelvis in the occipitoposterior position than in 
the occipitoanterior position. 


DR. BARTON COOKE HIRST.—The best method of dealing with occipitopos- 
terior positions, is always to deliver them by the Scanzoni maneuver. It requires 
only half a turn of the wrist, without the exercise of any force, if the rotation is 
done at the right time, namely, when the greatest head diameters are out of the 
bony pelvic outlet and the scalp appears in the partly dilated vulvar orifice. There 
is a type of contracted pelvis with diminished width in the outlet in which it may be 
desirable to apply the Scanzoni method in. reverse. If one attains skill in this 
maneuver by practice on the mannikin and the living subject he soon comes to re- 
gard an occipitoposterior position as no complication at all. 


DR. J. O. ARNOLD.—I am in entire sympathy with the statement, that the more 
or less frequent occurrence of persistent occipitoposterior positions is no longer a 
matter of any serious concern because of the ease with which Dr. Hirst can dispose 
of them. I feel the same way, but I have arrived at my feeling of safety in the 
handling of these cases, from an experience quite different from that of Dr. Hirst, 
because I know I ean quickly and safely rotate the occiput manually. Manual rota- 
tion is a safer method to teach to beginners and to men of limited experience on 
obstetrics. It is certainly attended with less danger to both mother and child in the 
hands of those who are not experts, than instrumental rotation, or most other meth- 
ods that have been proposed. 

In a recent review of 400 consecutive deliveries in private and consultation prac- 
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tice, there were 98 cases of persistent occiput posterior,—almost 25 per cent. This 
may be slightly higher than the normal percentage of occurrence, because many of 
these were consultation cases, but I am inclined to think it is not far from correct. 

Some years ago, in a paper describing what I styled the ‘‘trimanual method 
of rotating the occiput,’’? I noted that out of 200 deliveries done for other 
physicians, 50 or one out of every four, were persistent occipitoposterior positions. 

This ‘‘trimanual method’’ was successfully used in all those fifty cases, as well as 
in the 98 of this recent series, and has been routinely used in scores of other cases 
not included in these groups. ; 

There must, of course, be absolute certainty as to diagnosis and relationships, 
and then there must be complete anesthesia for a few minutes, which will permit the 
manual rotation of the head and body at the same time. The hand of the assistant 
will keep the body in place, and thereby prevent the return of the occiput to its 
faulty position. I see no reason whatever for the maneuver of Dr. DeLee to keep 
the head in place by grasping the scalp with a tenaculum forceps. 

It is not only unnecessary, but inadvisable to try to grasp the head with the 
whole hand introduced into the vagina. Simply applying the fingers of one hand to 
the occipital pole of the head in the vagina, while the fingers of the external hand 
make suprapubic pressure on the frontal pole—with the assistant swinging the body 
—will accomplish rotation safely and easily. Any head that will come down into 
the pelvic cavity, can thus be manually rotated in the pelvis, and one that does not 
come down, does not belong to the class of persistent occiput posterior, and there- 
fore calls for other treatment. 


DR. LEONARD AVERETT.—I very much regret to see that the writer has over- 
looked the Kielland forceps in the treatment of occiput posterior. You can apply 
it in any position, which eliminates the manual, or Secanzoni maneuver, and it will 
not slip. 


DR. DANIEL LONGAKER.—This is the class of cases with high fetal mortal- 
ity, from the ill-judged procedure of forceps application much too early. It re- 
quires an unusual degree of skill, and if the parts be not quite dilatable there will 
surely be a paralyzed or a dead baby. The thing to do is to give some morphia and 
wait sufficiently long, until the cervix is out of the way and entirely dilated so that 
it offers no resistance whatsoever, and then do a version. On the basis of between 
two and three thousand versions done within the last four or five years, I can speak 
authoritatively on the subject and I think there is no way by which these cases can 


be so satisfactorily handled. I have used the Kielland instrument with considerable 
satisfaction. 


DR. BARNES (¢losing).—I believe that the operator should treat the case by 
that method best adapted to the condition or to the operator’s skill. One man can 
do manual rotation, in most cases, another can more frequently succeed best with 
forceps rotation. 

The point I wanted especially to emphasize was early diagnosis; not to let the 
ease drag wearily on without knowing the condition present. This is often done. It 
is most important that the diagnosis be made in the first stage of labor, not allowing 
the case to go unrelieved for an undue length of time, whether relief be given by 
manual rotation and spontaneous delivery or forceps extraction, or by forceps rota- 
tion and delivery, or by version and extraction. The method may depend largely 
upon the man or probably much upon the individual case. 

We all agree that there is room for improvement over present-day obstetrics. I 
personally do not have quite the equanimity, in dealing with occipitoposterior, that 
some of my colleagues seem to have. I think that, according to the literature and 
my observation and yours, there is a large mortality of infants and much maternal 
morbidity due to this common anomaly. 


Department of Reviews and Abstracts _ 
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Collective Review 


HYPERCHOLESTEROLEMIA DURING PREGNANCY 


By C. F. Fuunmann, M.D., C.M., San Francisco, CALIroRNIA 


INCE the development of efficient chemical methods for determin- 


ing quantitatively the amount of cholesterol present in the blood, 
great interest has centered on the subject, and during the past fifteen 
years the medical literature has been flooded with numerous articles 
on this problem. The many observations that have been reported 
have brought to light much information on its occurrence in various 
diseases, on the role it plays in infection and immunity, and also on 
certain pathologic processes which it can itself set up. A great deal 
remains obscure, however, regarding its exact position in normal 
physiology, and this especially holds true respecting its presence in 
unusual amounts during pregnancy. The following review is an at- 
tempt to summarize the most important work that has been done on 
the subject and as far as possible to correlate the findings. 


The occurrence of a hypercholesterolemia during the latter months 
of pregnancy and its disappearance immediately after delivery was 
first described, in 1911, by Neumann and Hermann,’ and soon after 
by Chauffard and his school.2? This fact has been corroborated by 
many workers since then, among whom may be mentioned Autenreith 
and Funk,* Klinkert,* Huffmann,® and Schiller. Other observations 
also revealed that in this increase both the free cholesterol and the 
cholesterol-esters take part (Hermann and Neumann,’ Slemons and 
Curtis,* Bloor and Knudson,® Slemons and Stander’’). Again, it was 
shown, in 1912, by Hermann and Neumann," and later by Slemons** 
and Slemons and Stander,’® that this was not an isolated feature, but 
that it was accompanied by an increase in the blood of closely related 
substances, namely, neutral fat and lecithin. 


EXCRETION IN THE BILE 


One of the first problems that was attacked by early workers was 
to determine whether the increase of cholesterol was due simply to a 
retention in the body or to an increased production. Since normally 
most of the cholesterol absorbed is excreted in the bile, this was very 
soon taken into consideration. McNee,’* in studying three patients 
who had died during the last trimester of pregnancy, found a very 
marked increase in the amount of cholesterol excreted in the bile, and 
hence came to the conclusion that this figure rose with that of the 
blood values. Chauffard et al,’* however, demonstrated that ligating 
the common bile duct in six dogs caused an intense hypercholesterol- 
emia in each case. Later, Bacmeister and Havers," in further experi- 
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mental work with dogs in which they had produced biliary fistulae, 
made a series of estimations on the cholesterol content of the bile and 
found a very considerable decrease in the amount of cholesterol ex- 
ereted by that channel during the last month of gestation. From this 
they evolved the theory that the hypercholesterolemia of pregnancy 
was caused by a retention, a damming back by the liver cells, and not 
by an endogenous overproduction of the substance. Medak and 
Pribram,’® using specimens of bile obtained from human beings by 
means of a duodenal sound, found that the cholesterol content of the 
bile diminished from month to month during pregnancy until in the 
ninth month only very small quantities could be detected. They re- 
ported that this fact was also true in those cases of hypercholesterol- 
emia occurring in conjunction with cholelithiasis, nephropathies, hy- 
pertrophic liver cirrhosis, icterus catarrhalis and diabetes. This work 
in regard to pregnaney was further corroborated by E. E. Pribram.*® 


GLANDS OF INTERNAL SECRETION 


It was never considered, however, that the conception of a simple 
damming back by the liver was a sufficient explanation and there 
have been a great many attempts to show that cholesterol metabolism 
is under the control of the endocrine glands. Neumann and Her- 
mann,’ in their original work, reported the occurrence of a lipoidemia 
during the menopause, the postelimacteric period, following castra- 
tion (both in animals and in human beings), and in experimental ani- 
mals following exposure of the ovaries to x-rays. From this they 
assumed that in pregnancy there is a functional alteration in the 
sexual glands which leads to an excessive formation of cholesterol. 
Although Huffmann*® felt that menstruation did not influence the 
cholesterol curve, Shiskin’* has more recently noted a considerable in- 
erease associated with the onset and first two days of menstruation. 
There is also evidence that the thyroid has some influence on choles- 
terol, Troisier and Grigaut™® and later Rémond and Columbiés” hav- 
ing demonstrated that thyroidectomy caused a hypercholesterolemia, 
and Leupold and Seisser*® were able to lower the blood cholesterol of 
rabbits by the injection of thyroidin. 


But the main interest has centered on the suprarenal and this is 
particularly important in regard to pregnancy owing to the changes 
in that gland at this time. Two definite opinions have arisen on this 
question and they are in direct contradiction. The French school, 
headed by Chauffard and his coworkers, having noted that the cortex 
of the suprarenal, of all the tissues of the body, is the richest in 
cholesterol, have sought to prove that this organ is the most impor- 
tant factor in its production. They claim that cholesterol is actually 
manufactured by the suprarenal glands and that they are supple- 
mented in this function by the corpus luteum during certain periods, 
particularly in its regressive phases *' ?* In this they have been sup- 
ported by Albrecht and Weltmann** who also believe that increased 
activity of the suprarenals results in an increase of cholesterol in the 
blood. Troisier and Grigaut,'* in support of this theory, showed that 
unilateral suprarenalectomy in dogs was followed by a transitory 
hypercholesterolemia after a latent period, and that bilateral supra- 
renalectomy did not produce this during the short period that the 
animal survived. Porak and Quinquaud,” in studying the cholesterol 
content of the blood issuing from the suprarenal vein and comparing 
it with that in the blood of the general circulation (femoral vein, 
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earotid artery), found considerably more cholesterol in the supra- 
renal vein, and hence assumed that the difference was due to amounts 
added to the blood in its course through the gland. The findings in a 
ease of suprarenal adenoma, reported by Yovanovitch,”> where a high 
cholesterolemia was present, were taken to indicate an effect similar 
to a hyperfunction of glandular tissue and thus to strengthen the 
theory. Laroche,*® in studies on hypercholesterolemia in nephritis, 
also supported this idea. In regard to the effect of adrenalin, Wacker 
and Hueck” early reported that in one instance they found a hyper- 
cholesterolemia associated with a hyperglycemia four hours following 
the injection in a rabbit of 4 ¢.c. of a 1:2000 solution of adrenalin, 
and Alessandri** produced an increase of blood cholesterol in eight out 
of ten patients half an hour after the injection of adrenalin. 

The above views, however, have met with a great deal of opposition, 
mainly from German experimenters headed by Aschoff and his pupils. 
Landau,** in studying numerous sections of suprarenal glands in 
various conditions, came to the conclusion that their lipoid content 
was directly dependent on the lipoid content of the body. That is, 
the suprarenals do not manufacture cholesterol but act as depositories 
and hence their content varies more or less according to the amount 
present in the blood. This was further supported in experiments by 
Landau and MeNee** ** who fed rabbits large amounts of cholesterol 
and found both a hypertrophy of the suprarenal cortex and an in- 
crease in its cholesterol content. Rothschild** noted a hypercholes- 
terolemia following unilateral suprarenalectomy, but since he obtained 
similar results when he removed both glands he opposed the idea that 
they form cholesterol. Baumann and Holly* also came out against 
the French conception when they were unable to produce any sig- 
nificant change in the blood cholesterol of rabbits by suprarenalec- 
tomies. Sternberg*® has noted a great similarity in the histologic 
changes of the suprarenal cortex incident to pregnancy and in choles- 
terol-fed animals, and attributes both conditions to the same primary 
cause, namely, hypercholesterolemia. Finally, Steinitz,?® and Joelsson 
and Shorr*® report that they have been unable to affect the cholesterol 
content of blood by injections of adrenalin. 

Joelsson and Shorr*® more recently have studied the subject and 
also obtained an increase in the blood cholesterol of rabbits following 
the removal of one or one and a half suprarenals. They are opposed 
to both the French and German ideas and suggest the possibility that 
the internal secretion of the suprarenal has some effect on the blood 
cholesterol similar to that of the pancreas on the blood sugar. 


TOXEMIAS OF PREGNANCY 


When in 1913 Biirger and Beumer,*’ and shortly after Autenreith 
and Funk,’ each reported a single instance of marked increase of 
blood cholesterol during eclampsia it seemed as though this might 
offer a clue to the solution of the problem. Then two years later 
Huffmann® also expressed the opinion that the cholesterol of the 
blood was particularly increased in eclamptic patients. The question 
was then taken up by American investigators and Slemons and Curtis® 
found that although the blood cholesterol was increased in a number 
of cases of eclampsia this was not a distinguishing feature as the in- 
crease in some normal pregnant women was still higher. Two cases 
of pernicious vomiting did not show any increase in the blood choles- 
terol, and in nephritic toxemias it was found to be normal or dimin- 
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ished. They then felt that this might be of some use in differentiating 
eclampsia from nephritis but further studies by Slemons** showed 
this to be incorrect as three cases of eclampsia had normal values. 
This was corroborated, in 1923, by Slemons and’ Stander’® who came 
to the conclusion that no characteristic change in the blood fat or 
blood lipoids accompanies the development of eclampsia or allied in- 
toxications of pregnancy. Campbell®*® in a recent very excellent re- 
view of the subject of cholesterol suggests that the acidosis found in 
the latter months of pregnancy is of importance, stating that ‘‘it can 
hardly be coincidence that three such different conditions as preg- 
nancy, diabetes mellitus, and nephritis also tend to produce acidosis 
and a high cholesterol content of the blood unless there is some con- 
nection between these two factors.’’ More recently Baumann and 
Holly*® #4 have studied the blood cholesterol in pregnant dogs and 
rabbits. Here they noted a very different condition from that in 
human. beings, the rabbits showing a 55 per cent decrease which could 
be accounted for by the cholesterol deposited in various organs, and 
in dogs there was very little change from the normal. They are in- 
clined to explain the lipoidemia of pregnancy in the human being as a 
reaction called forth by a mild intoxication, that is, pregnancy in the 
human being is to be considered on a pathologic basis and in essen- 
tially every case causing an intoxication. 


RELATION TO LACTATION 


But it was inevitable that the problem should be attacked in the 
light of conditions peculiar to pregnancy itself, and the relation of 
cholesterol to lactation must be mentioned first because this is the 
only branch of the subject in which opposing views and directly con- 
tradictory results are not found. It has been shown by Dorlencourt 
and Palfy*® ** that cholesterol as such occurs in small quantities in 
both colostrum and breast milk and that these amounts vary under 
different conditions of nursing. In a paper on milk production, 
Meigs** relates how fat is synthesized from the phospholipins of the 
blood, and owing to the close relationship between lecithin and 
cholesterol it is quite possible that the latter may also be concerned. 
Hermann and Neumann™ considered the mammary gland as a very im- 
portant factor in the excretion of cholesterol, and found that in women, 
who did not nurse their babies, the lipoidemia of pregnancy persisted 
for a longer period after delivery. Slemons and Stander’® consider 
that the increase of fat, lecithin, and cholesterol in the blood during 
the latter part of pregnancy represents a preliminary step in the 
preparation for lactation. Baumann and Holly,*® ** as previously men- 
tioned, found in pregnant rabbits a decrease in the blood cholesterol 
and phosphatides to nearly half the nonpregnant levels. Moreover, 
they note that the increase of these substances in the mammary glands 
and smaller deposits in other tissues, such as the uterus, ovaries, etc., 
are sufficient to account for the decrease occurring in the blood, 


FETAL METABOLISM 


Has the hypercholesterolemia of pregnancy any relation to the 
fetus? Is it simply a physiologic process to supply the wants of the 
developing embryo? It has been definitely established that the blood 
of infants contains much smaller amounts of cholesterol than the 
mother’s blood. This was first demonstrated by Chauffard et al* 
who estimated the cholesterol present in blood from the umbilical 
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cord immediately after delivery, and it has been corroborated by 
further studies on the blood of the newborn by many observers, 
notably Hermann and Neumann,’ Klinkert,‘ Huffmann,® de Simone,** 
Slemons and Stander,”® ete. Slemons and Curtis,’ moreover, have 
pointed out an interesting fact in comparing the blood of mother and 
infant. They found that free cholesterol existed in the two circula- 
tions in approximately the same amounts, the difference being due to 
the large amount of cholesterolesters present in the maternal circula- 
tion and their almost total absence from the fetal blood under normal 
conditions. From this they argue that free cholesterol may readily 
pass through the placenta but not cholesterolesters. In addition, as 
an explanation of the hypercholesterolemia of pregnancy, they sug- 
gest that cholesterol may be a waste product from the fetus and so be 
constantly passing into the maternal circulation and cause the in- 
crease noted in the latter months. However, in considering this phase 
of the problem, Chauffard and his coworkers,”* although they give 
no final conclusions, report a series of estimations on blood obtained 
from the umbilical cord immediately after labor. Here they found 
that the blood of the umbilical vein (that is, the blood flowing from 
the placenta to the fetus) is considerably richer in cholesterol than 
the blood of the umbilical arteries in which the flow is in the reverse 
direction. Furthermore it is very questionable whether cholesterol 
can pass through the placenta, and if so by what mechanism is it 
possible? Since cholesterol is a colloid it cannot pass through the 
placenta according to the laws of diffusion. Gage and Gage,*’ in 1908, 
injected Sudan III into pregnant rabbits and were unable to demon- 
strate any of the dye in the fetus, while Mendel and Daniels** in ex- 
periments with rats found that stained fat when fed to the pregnant 
mothers could not be recovered in the young. Schodnheimer*® per- 
formed a series of experiments in which large amounts of cholesterol 
were fed to rabbits and guinea pigs, and two of his animals became 
pregnant. After delivery, the placentae were noted to be very heavily 
infiltrated with cholesterol, but careful examination of the fetal 
organs failed to show any excessive accumulation of these crystals, 
although they were present to the same amount that a normal fetus 
of that age shows. These facts are taken to indicate that fat cannot 
pass through the placenta and hence opens up a new problem as to 
how the growing embryo obtains the fat that it requires. Wesson,*° 
in studying this problem, concludes that it is able to synthesize its 
own fat, and Slemons and Stander’. suggest that this is possibly from 
the glucose which is so readily available to the fetus. 


CONCLUSIONS 


Owing to the discrepancies in the findings of different workers, it 
is impossible at present to reach definite conclusions regarding the 
significance of cholesterol in pregnancy. During pregnancy there is 
most likely a decreased excretion in the bile; increased activity of 
certain glands of internal secretion seem to be a factor in its in- 
creased production; it does not appear to have any relation to toxic 
conditions; it probably is not essential for the needs of the fetus, but 
it seems to be necessary for the production of milk. Further work on 
the importance of cholesterol in the physiologic economy, its relation 
to the metabolism of fats and other lipoids (lecithin, ete.) is desirable. 
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quently. 

Applicants are requested to address Dr. Charles C. Norris, University Hospital of 
Pennsylvania, 34th and Spruce Streets, Philadelphia. 


Erratum 


In the article by Dr. Novak entitled ‘‘The Significance of Uterine Mucosa in the 
Fallopian Tube, with a Discussion of the Origin of Aberrant Endometrium’’ in the 
October issue, the legends for Figs. 21 and 22 are transposed. 


Books Received 


PRINCIPLES AND PRACTICE OF ENDOCRINE MEDICINE. By William 
Nathaniel Berkeley, One Time Director of the Laboratory of Experimental Medicine, 
Cornell University Medical College. Illustrated with 56 engravings and 4 eolored 
plates. Philadelphia, Lea & Febiger, 1926. 


EMERGENCY SURGERY. The Military Surgery of the World War Adapted 
to Civil Life. By George de Tarnowsky, Professor of Clinical Surgery, Loyola 
University Medical School, ete., Illustrated with 324 engravings. Philadelphia, 
Lea & Febiger, 1926. 


MEDICAL DEPARTMENT OF THE U. 8S. IN THE WORLD WAR. Volume 


XIV, Medical Aspects of Gas Warfare. Washington, Government Printing Office, 
1926. 


OUR DOCTORS. By Maurice Duplay. Translation and preface by Dr. Joseph 
Collins. New York, Harper & Brothers, 1926. 


PROBLEMS OF HUMAN REPRODUCTION. By Paul Popenoe. Baltimore, 
Williams & Wilkins Company, 1926. 


SURGICAL PATHOLOGY. By William Boyd, Professor of Pathology, Univer- 
sity of Manitoba, ete. Philadelphia, W. B. Saunders Company, 1926. 


AIDS TO OBSTETRICS. By Samuel Nall, revised by C. J. Nepean Longridge, 
Examiner of Central Midwives Board, ete. Ninth edition. New York, William 
Wood and Co., 1925. 


ABDOMINAL AND PELVIC SURGERY. By Rutherford Morison, Consulting 
Surgeon, Royal Victoria Infirmary, ete. Oxford University Press, New York, 1926. 


PROPEDEUTICA OBSTETRICA. Par Arnaldo de Moraes, Universidade do 
Rio de Janeiro. Second edition with 126 illustrations and a color plate. Rio de 
Janeiro, Graphica Sauer, 1926. 


INNERVATION DES ORGANES GENITAUX DE LA FEMME. Deductions 
chirurgicales. Par le docteur Robert Segond. Paris, Libraire Octave Doin, 1926. 


TEXTBOOK OF EMBRYOLOGY. By Harvey Ernest Jordan, Professor of 
Histology and Embryology, University of: Virginia, and James Ernest Kindred, 
Associate Professor of Histology and Embryology, University of Virginia. With 
frontispiece, 471 text illustrations and 33 plates. New York, D. Appleton and 
Company, 1926. 


HUMAN PATHOLOGY. By Howard T. Karsner, Professor of Pathology, School 
of Medicine, Western Reserve University, Cleveland, with an introduction by Simon 
Flexner. With 20 illustrations in color and 443, black and white. Philadelphia, 
J. B. Lippincott Company, 1926. 


4 
4 
Fi 
4 
a 
ve 
780 


